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PRODUCT DESIGN SPECIFICATIONS 
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GENERAL CHARACTERISTICS 


Introduction 


The DSS 157 is a peripheral subsystem with large capacity 
random access memory, and it consists of a physical unit 
DSC 157 (refer to DPS No. 78A103605) and of 203 tracks ma- 
gnetic disk handler DSU 167 (refer to DPS No. M50EB00281), 
or $SU157p disk handler Clann to SSP No. 0157.00.00). * 
The memory medium consist od interchangeable packs with 
41 disks, with 20 useful sorfaces- 

The subsystem consist of a controller to wich in the 


“Maximum configuration we can connect 3 cluster DSU 167, 0F 3 


drivers eachone or 9 bSU457D, of Wich eight on Vine 
dnd.one of spare - 


General 


Funcional characteristics 


- The data are written serially, in "sector" mode, either in 


6-bit alphanumeric characters or in 8-bit characters. - 


- Every unit has a 20 arm read and write device; each arm has 


a read/write head and it is inserted between the facing 


surfaces of the disks. The heads are of the floating type 


(not contact head). 


- The average time for the head positioning on one track is 
87 msec. (min. 25 msec. maximum 135 msec); it is possible 


to overlap completely the positioning operations related 
to several units of the subsystem. 


~- The average latency time is 12.5 msec (minimum O msec, 
maximum 25 msec.). 


- The characters transfer speed is 208,000 chrt/sec. in 
6-bit-mode, 156,000 chrt/sec. in 8-bit mode. 


- The write method is "double frequency NRZ1". 


- The subsystem ,that we can connect to the C.P.U. GE 120 and 
GE ee a the transfers of data needs the maximum priority. 
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Medium used 


The medium used to write information consists of a disk pack 
which may be assembled and removed very easily on the rota — 
ting mechanism of the single units. The discpack is of type 
TBM 2316 and it consists of 11 disks with a 14" diameter, 
assembled on the same axis and with a 0.4" space between one 
another. 

The discK pack used inthe b$0167 and inthe dSU157) is recorded 
into a six tracks shifted ares compdrison tothe used 
area by to LBM. 2316- } 

The two external surfaces are not used to contain information, 
the remaining 20 surfaces are coated with magnetic oxide and 
the 20 read/write heads which are inserted by two, between 
adjacent disks, go near them. 

On the lower part it is integral with a metallic disk, having 
On the outside ring a slot indicating track beginning (index 
mark). 

This slot is felt by a sensing element assembled on the unit. 
The disk pack, during unit performance, rotates at the speed 
of 2,400 r.p.m. 


Medium format 


The disk pack format is the following : 


the circle described by a head on the corresponding face of 
the rotating disk is called track; 


the assembly of the 20 tracks on which the 20 heads run 
simultaneously is called cylinder; 


- every track igs in addition divided in 10 zones called sec- 
tors. i. 
There are therefore, in a disk pack : 
10 secotrs per track (0 - 9) 
20 tracks per cylinder (0 - 19) 
203 cylinders per pack (0 - 202) 


- Some of these cylinders (3 " . average) will be kept as 
a reserve to write the information which cannot be written 
on the tracks of the remaining cylinders which will there- 
fore result as being faulty. 

The nominal capacity of the medium will therecore be refer 
red to 200 cylinders only. . 
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~ The 40, 600 sectors per pack are normally identified with a 
number ranging from 0 and 40,599. 
This number is the address of the sector and is written in 
the sector itself in the area called header. 
The sector addresses are increasing from the top (face 0) 
to the botton (face 19), within a cylinder and from the 
outside (cylinder 0) towards the inside (cylinder 202) wi- 
thin a pack. , 
The controller included an option that limits the useful 
cylinders to 100 (00 + 99) + 3 of spare (200 + 202). 


1.2.4. Medium capacity 


Sector mode 6-bit chrts. 8-bit chrts. 
Sector 384 288 
Track 3,340 2,288 
Cylinder 76.809 57.600 
Pack 15. 360.000 11.520.000 i 
On-line max. capacity 122.680.000 92.160.000 


1.2.5. Compatibility a ; tL 5 


The DSS 157 for the 100 line is compatible, as far as the EG 
format of the information recorded on disc are concerned. 

with the equivalent subsystem connecting the disc handler 

167 to the 400/600 line. 

It is therefore possible an exhange of the recorded supports 

taking into account that a transcoding from software will be 


necessary. ; he 
No compatibility restriction exists, within the bSS167, between 
the disks recorded on bSU 167 and 6S0157B 


1.30 Physical configuration 


The subsystem may have a@ minimum configuration consisting of Pa F 
sone physical unit DSC 157 and one cluster with three drivers 
DSU 167 or three DSU 157 D and a maximum configuration of one - 
physical unit DSC 157 and three clusters with ning, drivers or 

nine DSU 157 D of wich eight on line and one of Spares In addi ! 
tion, the lay-out may have either floor plates or double floor. 

- Refer drawing N® 788103865 for subsystem with DSU 167 | 
=~ Refer drawing N° B78106931 for subsystem with DSU 157 D 
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; alt 
0 1.4. Electric configuration 


The subsystem electric configuration with DSU 167 1S given in 
in the figure below: 


2nd 
ONIT 
bSU167 


i | UNIT 


}dSv167_ [J 
(3 Drivers 
= 


a = logic interface | 
b = external d.c. voltage (+20) 
C= ac. voltage i 
d— ac. voltage ie 
© ~ miltiplex cables 
f — simplex cables (4 foreach spindle) 
é - terminator 
1.4.1. Signals distribution ii 
The subsystem is connécted to CPU by means of 3 cables which | 
EI. 
v) 


start from the DSC 157 and allow the exchange of the various. 

logic signals of the 100 interface described on Pe P.S. No. an 
300740110. | 
Within the subsystem the various units are connected one ano 

ther and to the DSC 157 by means of simplex and multiplex ca 217 
bles. 


1.4.2. D.C. Voltages i 
5 


The subsystem takes from the system central power supply 

a +20V voltage to supply some circuits of the controller. 

A power supply internal to the DSC 157 supplies the stabili 

zed dec. voltages necessary to the controller logic and, par a | 
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tly, those used by the variour disk handlers as the renuining di 
ones are generated by ‘@ power supply located internally to 
every disk handlor. 


A.C. Voltages 


The ace voltare needed by the subsystem is the following: BS 
ALI 260 am 
220V) + 10% -~ three phases + ground Model D 
50 Hz + 1/2 Hz 
ALI 260 
208. + 10% 
- Model P 
60 Hz + 1/2 iz - three phases + ground ‘ odel 


The DSC 157 includesan a.c.distribution panel (ALI 260), con 
nected to the subsystem to which the units are bus-connected. 

The maximum absorbed current is 244A. 

In addition, both the controller ventilation group (VAR 585) i 
and the ALI 130Bpower supply are connected with the ALI 260. 


Mechanical configuration 
The Physical Units forming the subsystem have the following 


pizes (in millimeters): oi 
fe 


| 
The subsystem sizes in the version with floor plates, are || 
defined by the assembly of the controller, floor plates 
(mm. 840), .- “% number of disc handlers connected; in 
the version with double floor, the sizes cannot be defined 
as the physical lay-out may be different and is limited only 
by the cablea length. 
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REQUIRED ENVIRONMENT CONDITIONS 


For these data refer to what has been given in the PDS of 
the single "physical units". 


OPTIONS LIST 


For these data refer to what has been given in the PDS of . 
the single "physical units”. 


GENERAL PROGRAMMING CHARACTERISTICS 


Tne functions which can be realized by the subsystem and the 
description of the various commands it may receive are given 
‘in the PDS of the DSC 157 physical unit No. 78A103605. 


OPERATING AND MAINTENANCE CHARACTERISTICS 


Operating panel (DSU 167) 


The subsystem has not its own panel. 

The subsystem operation status is signaled by the ligh indi 
cators present on the command panel of the single units. 

The panel includes also the push—buttons which serve to han- 
dle the machine. , 

The ligh indicators may be incorporated or not in the push- 
bottons. 


~ START/STOP push-botton 


The START/STOP push-button allows the powering on of the 
unit motor, when the power supply is on and the disc has 
been inserted on the unit and the cover has been closed. 
When the push-botton is on the START position, the motor 
of the disc unit is energized, the neads are loaded and 

the head carriage is positioned on cylinder zero; when it - 
is in the STOP position, the unit motor is off, the heads 
are unloaded and the carriage has been removed from the 
dispack. ; 


* 784103839 B 


CON”, SU FO. 9 ' #8. 


Honeywell DSS 157 ~ | 76,103839 


PRODUCT DESIGN SPECIFICATIONS 


Honeywell Information Systems italia 
, 1° APPLIC. CONr. $Y PO, Ae PO. 8 


- Unit status indicators (FILE READY ~ PILE ALERT). 
When the START/STOP push-button is in START positicn the | 
"Pile Ready" indicator becomes green after the following 
two events have occurred : the heads have been loaded, the 
heads carriage is positioned on the cylinder zero. This 
indicator stays green until the START/STOP push-button is 
not set in STOP position or there is a power supply failure. 
The "File Alert" indicator becomes red every time the unit 
protection circuits detect a malfunction or directly for a 
command from program (operator call). Such a signal may be 
eliminated : removing the reasons which have caused the in 
tervention of the check circuits, by pressing the status 
indicator and setting the START/STOP. in STOP position. 


Identifier of the unit physical number. Each unit includes 
a plug usable by the user, which allows to identify with a 
number variable from 0-7 every single unit. 

The ninth unit is a spare one and it identified by a special 
plug (Plug"SP" for bSU167 and plug’S for dSVU157D) 

Within the subsystem there may be no units without plug. 

The absence of the plug corresponds: to the plug with code 


zero forthe bSv167 and to the plug withcode"S" for the bSU 157b- 
The name of the unit may be changed only when the subsystem 
is stopped. 


Maintenance panel 


The subsystem does not have a maintenance panel — 
For maintenance off-line , the )SU1G7 may vse a 


Svitcase-tester andthe sSUiS7Bb have an internal 
maintenance panel ss 
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For failures trouble-shooting during a first phase the specisi 
diagnostic programs are used and during a second phase the 

diagnostic equipment VAR 583 described in drawing No. 14623102 
is used. The diagnostic programs used are described in drawing 


No. 37479 4200H 


Alert conditions 


The controller ventilation group has a protection device for A 
no ventilation whose intervention causes the complete awit=- it 


ching off of the system. 


OPERATIONS THEORY |) 


The logic view of the subsystem must be divided in the various mn 


component physical units. ; ae 
Power supplies, performance and distributions sequences ge 


ALI 260 of the DSC 157 must be set on ON, supplying then 
the a.c. to the power supply (ALI 130B8)and to the blowers 
(VAR 585); at this point it is en, to awitch the whole il 


In order to switch the subsystem on, the breaker set on the i 


system one 
The procedure to power on the Tatas units is the: following: 


= check that the interested units have the local breaker "on"; + 
1 


- supply the dec. voltages to the system acting on the CPU pa | 
nel; at this point the ALI T3CBis in condition to be tur~ 
ned on and to enable the ALI 260 to supply the a.c. voltage 


to the various units; 
= press the START push-button on the interested units. 
5 
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tested and check their performance with the diagnostic pro= 
grams. 


Prepare a subsystem with the various physical unite already : 
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SH register ceneccccccscccccvccrccccccccscces 
TI register 
CI register 
RE register SCOCHHHSEHCEECOHCEHEEOHEECOSESOOEE 
SE register ceccccccccvccccccsscccescccceces 
Discriminator and phase logic = PLO secces 
Command and mode FF ecocccccccccccescccecces 
Comparison and headers recognition logic <e. 
Write oscillator and synchronization logic » 
Control Logic cecccccccccccccvcccccscccccccs 


enpeeeoee Geen eeoevoesegaesnaseeoeea deen 


- Bit counter ,(BI) Coe rcccreroccccosccooeccore 


Character (DA) +o side deem ea slew eis eiereiee 
Logic for the diagnostics ececcceeccccecvece 
Description of functions ard performance at 

intermediate diagrams level cevecevccccccoce 
General reset esecccccccncscccsccccsccccsese 
Disk unit selection eo cccccccccccccccccses 
Selection with controller free ceccsccceccce 
Selection with controller busy eeccccccccccs 
Deuble selection ceccccccccccccvcccccccecces 
Command acceptance ceescccccccccccccccccence 
Commands StOrage eseccccccccncccesccccaccves 
Performance of the commands which do not oo- 
cupy the Controller cescccccccvccssvccccvece 
General reset command cccocccccccccccscccces 


. Operator's call command Ceeonservesecse"eesee 


Positioning command Cevcecsesvsereeseoosseeses 


‘Addressing Command ccoececceseccecsoevsovecs 


Ferformance of the commands occupying the 


- Controller ceccccceccvcccccerscesccccccscecce 


Return "to home. command cccccscccscccenseccese 
Write. -headers wee ceceresevcccccvcevescceceos 
General . Core ccrecccccccsesocccccecececcecece 
Initial PHABE cecccercccccccscccvccccccvccce 
Track ‘Reader, ererrererrerrrrrrrr rrr rr ees TT 


. Sector wc ewccccccccccccccccccccceccccccccecs 


Last sector eemoreevcsrcsveveosreesererecore 
Cases of end SOOeereseoroeiseeTeeLeSeEersese 
Signals to. the interface at the end of the 
COSTES SCOECECOSELESTOSSCOOBSELOVEOEESCLEE 


*eeeeeoeeeeeeecaeeeeseaeseeesesesee 


Read headers 


r Gen@rel tie sciva vis eSeaicdba wie sieseeesecceeaswss : 


Initial phase Pee eeeoccssreoseecrseorereosoerce 


. Track Header Sevsescsevcseveesesesessevsvscesveeces 


“Address Mark" recognition eeveccvececcesses 
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PRODUCT DESIGN SPECIFICATIONS 


Headers from the ist to the 9th sector eeces 
Last header eccccccccccccvccccesesscccseseve 
Cases of end coccccccccccescvccecccsvccesuce 
Signals to the interface at ‘the end of the 

COMMANA eevecccccvccccccccscccsccserseceeece 
Headers VOrify. eoccccscccccccesscccscccscoes 
General ccccccccccccccccccccncsccccccceceses 
Initial phase Seer ever seeseoecescesesesseesse 
Track Neader cescccvoccccccvvcceceevevcesees 
Neadersfrom the lat to the 9th sector cvccoe 


- Last header Pweresccescnsvesescosserssoccocoee 


Cases of end coccccvccccsccccesccscccesccece 
Signal to the interface at the end of the 

ComMANd caccccvcsccccccccccccccaccceseswccces 
Data writing ecccecseccccccecsccccsccccesccocse 
General cocncvccccccccccsvecccccecccseccecns 
Initial phase ceccccccccccccccccccceccccacces 
Search for the beginning header cseccceccccce 
Executive phase of writing cccccccccvccevcce 
Pessage from one sector to the following eee 
Passage from one track to the subsequent ee. 
Last sector of a cylinder eeccccsccsccccccce 
Last sector of alternative track eccccesccces 
Checks ceccccesccccccccvccccveveccveseccccee 
Cases OF @nd cocccccccnsvvccccsscecceasesece 
Data reading welivieteSattle atieigs ea talle= sag ees 
General gidisig aialaoute Wie iaGin oad Kiaiele Sie Sens Cees 
Initial phase and beginning header search ee 
Reading execution phase ceecescccccvcccvarce 
Passage from one sector to the subsequent eco 
Passage from one track to the subsequent one 
Last sector of a cylinder cececccsccccccccccs 
Last sector of alternative track ceocccccccce 
Checks@ cecceccccovccsesvcvececcesesceesenece 
Cases of Ond ceccccccccccesecsscccccccsecess 
Initialization reading csecescecccccceccceces 
General CCCTCEEEHTSETOTLE OSES VL OSELES HOE EEEEO 
Data verifying cewoccevevccvsceveccccsccetscce 
General eccccccccccccdevccscccscccececccccce 
Initial phase and beginning header search .. 
Check execution phase ccecececcccccccccccces 
Passage from one sector to the following .e- 
Passage from one track to the following ecco 
Last sector of a cylinder ceccccccccccccvese 
Last sector of alternative track wecccccccce 
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PRODUCT DESIGN SPECIFICATIONS 


Check coccccccccsccccccccvcccccc + secesesesee 
Cases Of end eccccccccocccccccavesccerevecese 
Checks during the operations or. data ecccccee 
Consecutiveness checks COO SHROHAHHEOHEHEEH OES 
Positioning Check cocccsccsecscvcvescscccscese 
Track indicator check cecscoccccccccccecccesee 
Logic for the Ciagnostices vesceeesccccscccccces 
General cocccccccccccccccccccccovescesccesces 
Seiector advance command evecsevesccccscccvccs 
Position 
Position 
Position 
Position 
Position 
Position 04 = 10 secceccccvcccvecesewccscseace 
Position 
Signals sent on free interface leads ceccccee 
DA counter test coveccccccssccesccccscccccces 
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00 = 03 eeosveeeeacevenaeeseeonoseeseevseeeee 


11 @eesvneeveaoveeceeoneoeoeeooeaoeeoosoeoeos Ceoee 


TEST PROCEDURES cccvccncccscccecosenccccceece 
Off~line tests and adjustments ceccccccccccce 
Boards teeting ceccccccccvccveccvecccceccecse 
Adjustment of groups of boards ececccceccccce 
Delay line eecvevcccccccevcevccscosescccccces 
One=shot Circuits cecccccsccsccccsvesccccscere 
Tests and adjustments ONLINE secccccccccccee 
Test facilities cecccccccccccccccccvcccscccce 
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DISC 157 PHYSICAL UNIT 


1° APPLIC. PeDeSe 


1. GENERAL DESCRIPTION 


. 


1ele Foreword 


It is a random access memory peripheral subsystemeThe memory 
support consists of interchangeable packs with 11 discs and 20 
useful surfacese 

The subsystem consists of a controller to which toi connect to 
the maximum 3 clusters with three drivers,each one with eigth 
on=lines and a spare ones 

The subsystem will be connectable to the GE 120 and ‘GE.130 Cen 
tral Processors either directly to a standard Central Unit or 
after a Nultiperipheral Adaptere 


1e2. General 


The disc units are of the DSU 167 type developed by IDD in Okla 
homa,or DSU 157) type developed by Honeywell in Lawnsnce 


1e2e1ePerformances 


The write method is "Double frequency NRZi"e 
The characters transfer speed is : 


_ 208,000 chrt/sec. in 6 bit mode 


156,000 chrt/sece in 8 bit mode. 


The data are written serially in "sector"mode either al alpha 
numerical characters of 6 bits each, or as 8 bit characterse 


The capacity of a disc pack is : 


15,360,000 6—bit characters 
11,520,000 8bit characters 


maxe135 msec.e);it is possible to overlap completely the posit— 
jioning operations interesting several units of the subsystem. 


The average access time on a track is of 87 msec.e(mine25 msece, a 


The average latency time is 12.5 msece(min.eO meeceymaxe25 msec 


4e2e2eCompatibility 


system connectable to G= 400/600). 

Compatibility means that it is possible to exchange the media 
written by the two systems. 

It is necessary a software decode .« 


The D8C157 is compatible with the DSc 167( controller for disk sub i 
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| DSC 157 PHYSICAL UNIT 
| Honeywell 
: Honeywell intormaton Sete = Ree P.D.5. 
=— 
123-0 Physical configuration il 
The DSC 157, as indicated by the drawing No. 78B4037# 3% 
consists of the following parts: 
- Controller CUD 040 : 
- Power supply ALI 1308 
- A.C. distribution module ALI 260 
=- Exchange board VAR 586 an 
- Ventilation module. VAR 585 RE 
- Cabinet ~ CON 340 if 
Te3ete Controller 
The controller consists of the logic circuits which provi 
de to the exchange of data and commands bstween the C.P.U. 
and the disk handler. 
it is realized according to TTL and DIL micrologic stan- 
dard (refer to specs. No. 30074082) and uses the following | 
types of integrated circuits: 
RE 
. SLENENT PER 
_ > CONFIGURATION PACKAGE 
NAND with 2 inputs 
NAND with 3 inputs 
NAND with 4 inputs 
NAND with 8 inputs 
.NAOR with 4 inputs 
FF J.Ke Mast. Slave 
Physically it is contained in two ‘standard SMN modules 
and it consists of 159 boards of 52 different types. .. 
aS 
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Vede2e Power supply 


' cessary to the controller logic, to the circuits of in- 
terface with the dick handler and to the diak handler it 


’ The power supply gives the d.c. stabilized voltages ne= LE 
self. ; 


The generated voltages are: 


The +20V voltage for the interface ‘circuits an for the GUD 
O40 -is. supplied by thé “covinected -G.P.U. 


©) 


Vedede A.C. distribution module 


It provides to the a.c. voltage distribution necessary 
both for the DSC 157 and the connected disk handlers. 
The maximm current which can be given is equal to 244A. 
: There are two models: 


a- Model D 220 V 50 Hs 
b= Model P 208 V 60 Hs 


- The difference between D and P models consists of the appli 
cation of . different types of a.c. relays 


123-4. Exchange board 


It ie the element multiplying the simplex cables towards 
the connected disk handlers. (9 drivers) 
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i 123-56 Ventilation. board 
It provides for the controller logic ventilation. 
’ It is provided with a no ventilation protection. 
1 ols 6. Cabinet 
The DSC 157 cabinet belongs to the fres standing type. 


The access to, internal devices is allowed by removable 
covers on the sides of the cabinet itself. 
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1.4. . Electric configurrtion 
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: li 
Interface towards C.P.U.: 
| a = logic interface 
b = external D.C. voltage cable (+20 V) 
C @ aCe voltage control en 
ad = ace voltage 
Interface towards DSU: ae 
| e= simplex cables 4 
f = multiplex cable 
g = ac. voltage ° 
| DY « terminator plug inserted only on the last unit. il 
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Te4ele Interface towards C.P.U. 


1e4elele Logic interface 


The connection between the controller and the C.P.U. is 
done according to the procedures of the 100 line periphe 
ral interface No. 30074011. 

The cables making up the connection are fixed on the con 
troller on connectors J1, I2 and-J3 and are made up as per | | | 
the following’ table: . 


CPU 
SIDE 


em Sen aE Fe BN NPN 


1 
2 
3 
4 
5 
6 
T 
8 
9 


2) ' 
eee Pieeen 
Ed 


The logic levels on the interface are defined as follows: 


— for a signal having a given logic meaning (e.g. FINET), 
this meaning is verified (e.g. the indica 

tion of termination is present) when on the lead corre 
sponding to the signal there is the-"Zero Volt" volta- 
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- to the contrary the signal is absent when 
the lead corresponding to the signal is at positive le 
vel "+5". This is valid both for pulse signalsand le 
vels. 


1040122. External D.C. voltage cable 


% arrives from the C.P.U. +20V power supply and serves me 
both to condition the subsystem power supply (ALI 130B) 
switching on and to supply some special circuits, the 

interface circuits with C.P.U. and the write oscillator. 


1-4.123- A.C, Voltage control ij 


It consists of two cables which make up the connection 
between the DSC 157 ALI 260 and the other ALI 260 present 


in the systen. , 
The cables consist each one of two wires plus a shield. 
a 


1.4.1-4- A.C. Voltage fe 


The a.c. voltage is supplied to the system through a HUB 
BEL plug present on the ALI 260. 
The needed A.C. power supply is the following: 


220V+10% ) 
60 Hes 4/onzy three Phases + ground ~ Model D ij 


208 V + 10% , 
60 Hz 4/2Hz three-phases + ground — Model P as 


| . : 124.2. Interface towards D.S.U. 
. 
1.4.2016 ' Logic levels [ 


‘ The correspondence between the logic and electric levels 

Hf ; of the interface towards the D.S.U. varies depending on 

the circuit used. 

The signals between controller and disk handler are exchan ; 
{ ged either along coaxial lines or along twisted lines. 
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a. Signals exchange on coaxial lines. 


It is done through the TASE board if the transmission 
goes towards the disk handler (WRITE DATA = VR10U + 

VR®U) and through the RILE board if the transmission 
arrives from disk handler (READ DATA — LEOOU + LEO8&U). 
In the first case the correspondence between transmit 
ted logic ievels and electric levels is the following: 


: logic level "0" = electric level +3V 
logic level "1" = electric level 0 V 
| be 


In the second case the correspondence detween the re= 
ceived logic levels and electric levels is the follo= 
wings 

logic level "0" = electric level OV 

logic level "1" = electric level +3V . 


Signals exchange on twisted lines. 


This function is performed by the TACO (transmiting) 

ana RICO (receiving) boards: — 
The correspondence between the logic levels in recep - Oo 
tion and in transmission and the electric ones is the 
following: 


logic level "0" = electric level +1.5V 
logic level "1" = electric level -3¥V 


1-4-2026 Simplex cables 


These cables are used to connect the DSC 157 to the va= 
rious disk handlers according to a star disposition. 

_On the DSC 157 side they are derived from an exchange 
Doard (VAR 586) which to the maximum may have in output 
9 connectors all having signals configurations as listed 
in the table below: 
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+ 5 Volts 


‘+ 5 Volts 


DC Ground 

DC Ground 

Write Data (coaxial) 
De Ground ; 

DC Ground 

Read Data (coarial) 
+ 3 Volts 

+ 3 Volts 

= 36 Volta 

= 3 Volts 

—- 3 Voits 
Seek Complete 
Ground 
Selected Module 
Ground 
Module Select 
Ground 
Shield Ground 


twisted wire 
twisted wire 


twisted wire 


Multiplex cables 


They are used for a bus connection between disk handlers 


DSC 157 PHYSICAL UNIT 


VRIXU (X=0-8) 


LEXXU (XX=00-0 8) 


The transmission cccurs on twisted type lines. 
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Drive 


Drive 
Drive 
Drive 
Drive 
Drive 


Set differerce tag 
Set Cylinder Tag 

Set head and Direction 
Tag 


Control Tag 


Control ‘Select 0 ”, 
Control Select 1 VV 
Control Select 2 VY 


Cylinder Address NOT used by controller 
Register 7 " m 
" Reg. 6 


Select.drive Ready 
Selected On Line 
Selected Index 
Selected Drive Uns. 
Select. SeekIncompl. 
Select.Fnd of Cylind. 
Control Select 3 
Select.Write Current 
enable 
Head Extended 
+36V Sequence Power 
Controlled Ground 
Sequence Pick (in-out) 
Terminator + 3 VDC 
Shield Ground . 
Shield Ground 
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LD 1% Tede2ede 4.G. cable to DSU 
The a.c. power is distributed to the subsrstem by 


means of a cable coming out from the ALI 260 of the DSC 
457 and Sus—connecting the disk handlers. 

The voitage so distributed consists of the three-phases 
and the ground wire. 


1.56 Mechanic configuration 


The DSc 457 is completely contained in a free standing ca 

binet. ; 

It is possible to have access te the internal parts ope- 

ning the covers which close the cabinet along the two lon 

gest sides, as the others on the two remaining sides are 
. screwed to the frame. 

The sizes 2f the cabinet complete with covers are the 

following: 980 x 700 x 9S5C mm. 

Inside the cabinet there are the three groups which form 

the DSC 457. They are: 


Ly 


OLD = power supply box (ALI 260): 
SE it may be pulled out removing a block and rotating it 
towards the outside; 


- power supply + exchange board (ALI 130B8-VAR 586): 
this group is fixed at the center of the cabinet and 
consists of 3 SMI modules; 


- controller + ventilation group (GUD 040 + VAR- 565): 
this proup may be pulled out rotating it towards the 
outside and it consists, in total, of 2 and 1/2 Siti mo 
dules. 


The DSC 157 physical unit weighs 200 Kg. 
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2e j REQUIRED ENVIRONMENT CONDITIONS 


Sete Operative conditions 


The temperature limits are 10° — 38°C equal to 50°-100°F. 
The humidity limits are 20-80%. 
The atmospheric pressure must be 780 — 585 mm of He. 


Note: the temperature and humidity rate of change must 
be such not to cause condensing of vapor on the units. 


2e2- : Storage and transport conditions 


In storage and transport conditions it may undergo tempera 
tures ranging from —29°C to +74°C equal to -20°* to +165°r. 


| Note: the temperature and humidity rate of change must be 
such not to cause condensing of vapor on the units. 


- For the other requirements refer to "Common Requirements 
to design GSISI Products" No. 300140030. 
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OPTIONS LIST 


An option is planned to limit the number of cylinders 


‘from 00 to 99. 
The use of the alternative cylinders stays unchanged. 
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4 GENERAL PROGRAMMING CFARACTERISTICS ii 
4.1. General 


4.1.1. Medium format it 


The medium used to read or write information consists of 
eleven * | disks collected in a single cartrid 

ge which may be easily assembled on and removed fromthe tran Ad 

-Sport mechanism of the sirgle units. 


The disk cartridge, during the unit performance, rotates 
at the speed of 2400 rpa. 
The disk pack format is the following: 


=- the circumference described by a head on the corresporn= i 
ding face of the rotating disk is called track}; 


- the whole of the tracks examined simultaneously by heads | oa o 
is called cylinder; 


~- every track in addition is divided in 10 zones called 
sectors. ; 


Therefore there are in a disk packs 


- 10 sectors per track; 
= 20 “ tracks per cylinder 


= 203 cylinders per peck. 


Some of these cylinders (3 in the average) will be kept 

asa reserve to write the information which cannot be writ 
ten on ths tracks of the remaining cylinders, which will \ 
be marked as faulty. 


The medium nominal capacity will therefore be referred to as 
200 cylinders only. 
The writing method is "double frequency NRZ1". 


iia ae eee 
Honeywell 


onset nenactin Syaterms Geta 


{Cf : 
\ if ; 4.1426 


4.1216 


ave® MARCH 1971 


psc 157 PHYSICAL UNIT 
P.D.S- 


Track Formet (ref. timing 783103727 page 7) 


Every track structure is as follows: 


Zone & : Track Header 
Zone B=: sectors (0 = 9) 


Every sector may be addressed separately. 


Track Header fcrmat 


The Track Header is a special type of information written 
starting from the index mark (Pulse indicating the track 

beginning) and before the first sector. 

These information are used by the program in case of faul 
ty track, to associate to the faulty track the address of 
the alternative track. 


The Track Header structure is as follows: 


Index Mark ; "Start of 18tgsectorx 
A | B | c | D 

Zone A (270 bits) 3. Gap 

Zone B ( 18 bits) 2 Home Address 

Zone C ( 12 bits) : Cyclic code related to the home 

: address. 

Zone D (144 bits) : Gap 

Zone E ( 18 bits) ‘ ¢ Record sero 

Zone F ( 12 bits) : Cyclic code related to Record Ze 
ro 

Zone G (294 bits) 3 Gap 

+45 


The useful sones which may be modified by program are the 
following: 


Home Address ¢ -it contains all the information which de 


fine the track position and precisely: 
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= track indicator (2 bits): it specifies il 
if the track is good, faulty or alter 
native (i.e. substituting a faulty ' 
track); . i: 
~ cylinder address (8 bite): it indica- 
tes in binary code the cylinder address 
in which the information is ‘recorded; 
from 000 to 202s °. 
— head name: it indicates in binary code Bn 
the head name within the cylinder; ae 


— 30". bits. 
Record Zero : . when the track is good or alternative, it 
is the same as the Home Address; when 
the track is faulty, it contains al! the | 
information which define the position of 
the replacing track according to the struc 


- ture for the Home Address. |: 


4e 1.2020 Sector Format: % || 
= , Every sector includes an area reserved to the prewriting “sil 
of 3 characte:s forming the address ( header), @ zone re—- 
served to data writing and some service zones. 
The sector structure is as follows: 
Start of sector. va of sector 
4 
ae es a | H 
“a SI 
| a p7zone “A ( 24-bits) : ‘Address Mark and Data Mark — Service oH 
; yo v area indicating the header start. 
17° zone B( 19 bits): Header. 
Zone C ( 12 bits) : Cyclic coda = used to detect an error 
: - on the header. 
Zone D ( 144 bits) + Date Gap and Date Mark = service zone 
144 _ which precedes tha date block. 
Zone E (2304 bits) : Data block - sone in which the infor 5 
mation arriving from CPU are written. = ro 
<p = a y 
z oi om 
1g [z2 
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Cyclic code = used to detect errors i 


on data ; 
Zone G (318 bits) Gap — in the case of the last sector 


Ee ee eee 


a 


Zone F (12 bits) 


this gone has a variable length and 


ends at the subsequent index;it is de 
nominated as "long gap". i 


‘The useful areas which can be modified by program are the 
following: . | | 


Header ~ s , it contains the following information: 

- track indicator (2 bits): it specifies 
whether the track is good, faulty or eal 
“ternative; —t 

=- cylinder address (8 bit): it indicates 
the cylinder address from 000 to 202; 

— head address (5 bits): it indicates the 
head name within the cylinder; 

- sector address (4 bite): it indicates 
the sector address within the track from: 


: 0 to 9. 
CO Data block =: it contains 384 characters if operating in t 
"5 ' 6=bit mode or 288 characters if operating 
: in 8&bit mode. 


4ete30 Character format 


The data block may be organised in one of the following 

ways: : 

a. 6—bit mode: the written character consists of 6 infor- 
mation bite, in order of decreasing weight. 


- 


be S-bit mode: the written character consists of 8 informa 
tion bits, in order of decreasing weight. 


In both cases the characters are written without check bit. 

The information check is performed writing at the end of 

the data zone 12 Cyclic Code bit, which are function of — 
~the information previously recorded ia the data zone. | 


To 
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i DS 


kK 
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aes 


In this way it is possible to obtain a better packing of 
the information and therefore a better media capacity. 


The Cyclic Code is generated in a 12-bit shift register, 
in the following way. 

The register is initially reset, then the exclusive OR 
between each written bit and the most significant bit of 
the register is performed; . ‘ the 
register is shifted(losing the most significant bit) intro 
ducing the exclusive CR result in the less significant po 


sition of the register. : 


At the end of the data writing, the complement to the regi 


In addition, a sector written in 6—bit mode may be read 
in 8bit mode, reading 3 S=bit characters every 4 6<bit 
characters written on disk. 


E 
The two writing modes (with 6 and 8 bite) may be present i 


together on the same track, on different sectors. 
i) 


This may be used when transfer rate limits forbid the 6—bit TT 


mode use. Yt | A. 
The inverse operation is aiso possible, i.e. to read in — 
6—bit mode a sector written in 8-bit mode, performing after 


ster content is written in decreasing order of weight. 
4 


j formation back to their original form. 


wards a compression by. software in order to obtain the in 
In the 6—bit mode data write operation, the controller | 
does not write the two most significant bits i.e. bits ii 


GIFUT and LIFUT. 


In the 6—bit mode read operation, the controller provides 

to form again the 8bit information to be sent to the in~ TT 
terface expanding the information in the following ways {| 
the first 6 bits (AI"UT - FIFUT) stay unchanged; the 7th 

bit is equal to the complement of the 6th bit 

(GIFUT = FIFUT) and the 8th bit is equal to the 6th (LIFUT 

=| FIFUT). 
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4.2. Commands descripticn 


4-2e16 


General 


The controller provides to the performance and the check 
of the operations issued from the connected CPU, to check 
the data transfer from and towards the disk unit and to 
Signal tne various subsystem states to CPU. 


The commands may be divided in: 


a) commands which do not occupy the controllers 


— general reset; 
' — operator call; 
- positioning; 

.= addressing; 


d) 


commands which occupy the controller: 


- return to home; 
- write 
- read 

= oheck. 


The command of Return to Home occupies the controller 
only for a time which is less than 3 ,isec, after which 
the operation continues off—line from’ the unit. $ 


c) specific commands for diagnostic hardware: 


~ selector advance. 


Commands and their decodings 


The commands decoding ia partial. 
The following table gives the commands orened by the con 
troller with their related hexadecimal code. : 

The bits of each command entering in the decoding network 
are underlined: 


3 
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These commands 
. do not occupy 
the controller 


General Reset 
Operator Call 
Positioning 

Check 


These commands 
occupy the con 
trolier 


Return to home 
Frite 

Read 

Check 


[oy [o) 
ol 
aio 
ol-. 


oo 00 
— wb at 
ooo0o°o 
oo0d 0 
+jo 
~1[o 
7-10 
lo} [o) 


= 


Adv. 
Adv. 


Command used 
only for the 
diagnostic 


| Select. 
Select. 


The CPU sends the commands to the subsystem controller un. 
der the form of 8-bit characters. 


specifying the name of the unit to be selected, so every 


Every commard code is preceded by another ‘B-bit character 
command will consists of at least two characters. | 


ditional information, which will be sent from CPU always 

by means of 8—bit characters. ; 

A wrong or incoherent command sent from CPU to controller 
because of an error in transmission or for a program error oe 
. does not stop the controller. 

A command will be rejected if one of the following causes 
occurs: . : 


The addressing and positioning commands need, though, ad | 


— controller busy; 

— selected unit busy or in manual or in out-of=service 
or not existing; 

— command with wrong check bit. 


Yo: 


=] 


1 
BS Bases) 
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. 4e2e30 Commands not occupying the controller 


Ae2erete General Reset 


Be 


Format 


_unit selection QOL, \ \_| 


De 


Function 


Thig command causes the general reset of the control- 
ler. Beside. by the diagnostics, it is used by snftwa~ 
re to remove the out—of—service signal, (MARET) when 
this has been caused by the fact that the service areas 


written on disk have not deen recognized. 


Signals to the interface: 


CAPET : improbability. The command is always accepted 
by the controller even if this signal should 
be present. at the end of the command itself. 


ERCAT : check error on the command. 


4e2edece Operator's call 


ae 


be 


G. Ferrari/cb.fb 


Format 
unit selection 
command 


Functions 


It causes the switching on of the light signal 
"file alert™ on the command panel of the se- 


lected unit. 


This ocours giving simultaneously to the unit the read §& 


and erase gate. 
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L - 
@) 
On the interface towards C.P.U. there will be the si- 
gnal of unit in manual and in out—of=—service. 


Signal to the interface. 


KARET =: command consequence 

SECOT : command consequence 

ERCAT : check error on ti: command 

CAPET ; if the command } s been rejected. Bn 
aa 


Positioning ah 


Ba 


be 


4 ar Comm. 3. i/ 
w * rerrari/cb.fb Sy, 


Format 
be. bi 
unit selection WALAA_\_\_| in 
command CTT TTT TT I 


<= 
wy 

ist character YW, Hixreaction 

2nd character CTT TT TTT ho.cr steve 
Function. 


and the execution mode. 

The positioning is performed in off-line, therefore the 
unit which is performing such command will show as being 
busy for all the period of the operation, while the 
controller will show as being free; it is possible to d 
overlap as many positioning as are the units. If the 
characters which follow the command code present a 

wrong check, the positioning does not occur and chan—- 

nel error is signaled. 


| 
Direction. : 
Of this character only the less significant bit (b,) is” 


used to indicate if the unit heads arm oust move for 


It receives from C.F.U. and sends to the selected disk 
unit the number of steps that the heads must move 
ed 


R&IVIiStONn 


A. 
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ward or backe 


d, = 1 Movement forward (towards the center of the disk) 


1 


ad. Step number. 
This character indicates the number of steps (in bina 
ry code) of which the heads arm will have to move. PH 
There is on the controller no check forbidding to send re eat 
to the unit a number of steps beside the allowed limit 


positions. 


e. Criteria of end. 


The command end is always decided by the controller and 
is sent to C.P.U. after having received the 2nd charac 


ter. 
f. Signals to the interface. : 


b, = O Movement reverse. 


: if the command has been rejected ae 
ERCAT : if an odd parity error hag occured on the com am 


| mand or on one of the two characters exchanged. 
TESET : incomplete positioning if the heads—holding arm 
has gone beyond the allowed cylinder set. 
i 
| 


INEST : OR.of the "Seek complete™ signals from DSU. 
Be2ede4e Addressing 


a. Format. 


! 
| 
| Unit selection Cb CAY 
| nit selectior: ZGZGZCaue + 
i ‘ ; 
| Command SERRE PER 
| 1et character VACA \\ {| 
i 2na character Saw ee we . 
Y a}, 
ae | peo +H 
<9 3rd charactez : 
h = 


COrtPiL 
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be Function.* 


This command stores in the controller the execution 
mode of a subsequent data transfer command and the 
initial address from which the transfer will occur. 
The addressing command does not occupy the controle 
ler and does not entail any operation by the disk 
unite . Z 
An odd parity check is performed on the characters 
received from C.P.U-. 


Ce ist character. The significance of the bits of this 
character is the following : 


b& + db6 not used 

v5 =, 1 . characters in the 6 bit format 

fe) characters in the 8 bit format 
(when operating on heads b5_ 
mist be = 0) 


transfer related to the heads 
transfer related to data 


| 
o=_= 


uw | 


b3 and b2 - indicate the contents of the 
track indicator related to the © 
track selected by the subsequent 

characters. 


Precisely it is : 


b3 b2 


good track 


faulty tract. 


1 QO alternative track 


v1 "most significant bit of the bi 
nary cede indicating the cylin— 


der name. 


2nd charactere ; 
The significant of the bits of this character is the 
following: 


v8 + b2 


remaining 7 bits of the cylinder 
code (b2 is the bit with less 
weight) 
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most significant bit of the binary 
name of the head on which to operates. 


3rd character. 
The significance of the bits of this character is the 


following : 
b8 # b5 


remaining 4 bits of the binary name 
of the head (b5 is the bit with less 
weight) 


name in binary of the sector on which 
to operatee 


b4 + bi 


Criteria of end. 
The command end is always decided by the controller and 
it is sent by C.P.U. after having received the 3rd cha- 


racter.e 


Signals to the interface. 

CAPET : if the command has been rejected 

ERCAT : if an odd parity error has occured on the com 
mand or on one of the three exchanged charac - 

terse 


Ae2ede Commands occupying the controller 


4e2e4ete Return to Home’ 


ae Format 


‘unit selection 


command 


Function 


The controller transmits the command to the selected 
unit; this, first, brings the head-holding arm outsi- 

de the disk surface,then it makes it move up to track 
000. 

This command serves to set the Head-holding rack ina 
known position, independently from the previous position 
and occupies the controller for a period of time wh:ich 


 _ wes ‘a 
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is below 3 ~s, then the operation is continued Sito RinS 


from the unite 
It resets the signal of "seek incomplete" (TESET) 


ee Signals to interface. 
CAPET: if the command has besn rejected 
ERCAT: if an ocd parity error has occured on the commande 
4e204.20 © Write | il 


ae Format 


unit select ion EL 


KA 


command 


Function 


It transfers from CPU towards the selected aan the cha 
racters following the commands. 

The characters are written on disk according to the pro 
cedures specified by the previous addressing command. 


b, - write headers. 


Starting from the “index mark", on the track cor— 
responding to the selected head,the Home Address, 
the Record Zero and the 10 track headers(includ — 
ing ell the service and check zones)are written in 
sSequenceeAll "0" with correct ¢yclic code(all 1") 
are written in the data zone. 

3 characters for the Home Address,3 characters for 
the Record Zero and 3 characters for each one of 
the headers (for a tots1 of 36 characters) are re 
quested from the Central Processor. 

The formats of the groups of three dmeceess to 
be written in the Home Address and Record Zone are 
the following 2 


b8 


1 
women (oleToPe [ETL 


REVISION 
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in ee track indicator if 
bo~ b3 fixed configuration 
| | | 


mecete PETTITT T 


in by-b,: cilinder address 


bg 


b 


ne Ma ae head name}; 
in bi=o : fixed configuration 


1 


. (0, 0,8) 
The format of the groupe of three characters to be writ 
ten in the 10 headers the PobLOWsDe: 


1st character a 
oleae 
bs ae ie fixed contiguration 00001 


b. = b, = track indicator 
db) = most significant bit of the « 


binary name of the cylinder rE 
bg b4 


2nd character a2 8&8 
by — by = remaining 7 bits of the cy- 


linder rame (b,is the bit 
with less weignt) 

b = most significant bit of the 
binary name of the head. ha 


be b4 an 


3rd character Leroy Aa 


be - bs = remaining 4 bits of the ) ead 

-binary code (bis the bit 
with less wei rit) 

- b, = binary name of the sector. 


By 1 
All the headers of a track my be written with a command. 
The end is decided rormally by the Central Processore 
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If the characters sent exceed the track last sector 
header, the end ‘is sent from controller after the wri 
ting of the last character of such a header. 

No check is made on the written header characters. 
The operation is accomplished under the control of 
the Central Processor until the end of the transfer. 
If the transferred information do not complete all the 
headers, the controller continues the writing until 
the end of .the track writing headers and data with all 
bits "0", 

At this point controller and unit are available. 


REMARK 


Binary weights of the bits indicating the head code 
of the DSU 157 
(most significant) 


Ce re oe 
=NA QMO 


(less significant) 
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No control is performed on the written header 
characters structure. 

The end is always signaled by controller upon re 

ception of the 36th character. . 
No transfers with length below 36 characters are 
allowed. . | 


b, — Write cata. . TI 


The data may be written in 6—bit or 8-bit mode as | | 
specified in the immediately previous addressing 
command e af 
Tae interested header is searched for on the 

track corresponding to the selected head, cneck=— 

ing also that the written track indicator corre= 

sponds: with the one contained in the addressing 
information eupplied by the CFU and checking the 

cyclic code of the written header. 

If this operation has had a positive result and 
therefore no positioning error has occured, the 

data arriving from CPU are written. Be 
The passage from a sector to the subsequent oc- Ll la 
curs automatically for sectors belonging to the 

Bame cylinder. 


The end of transfer is decided normally by the 
C.P.U. but if the length of the last transfer ex 

ceeds the last character of the last sector cf 

the cylinder, the end is sent by controller toge 

ther with the signal of end of cylinder (FISET). 

The controller provides for the transfer interrupt 

ion when, passing from a sector to the subsequent 

and checking the header, it detects a track indi- atc 
cator different from the previous one or a consecu Peled 
tivity error or a cyclic code error on the heaijer 

and when it does not recognize the initial sector 

within one revolution and a hal? of the track un— 


der the selected head. -- 
The failure in recognizing one or more service ro= 


nes written on disk (Address Mark, etce), necessa=— 
ry to the correct performance of the controller,cau 
ses, at the end of the operation, the signal of out-pr 
Service, which can be reset by a subsequent command, 
of General Reset. 
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In all the cases in which the end is generated 

‘by controller, _this exchanges with C.P.U. a é‘ 
character in excess of those effectively writ— HT 
ten on disk. 

If the last sector interested by the instruction 


has not been completed; the controller provides ; 
to write "0" until the sector itself is filled 


oute 
During this time, both the controller and the u- RE 
nit are busy. ae 


each character sent from C.°?.U. are written un- 


In the 8-bit mode data writinz, all the data of i 
changed; in the 6—bit mode, the first 6 bits of 


every character are written unchanged and bits 
vb and by are ipnored. 
c. Signals to the interface at the end of the command. 
CAPST = if the command has been rejected. 


SAT s if a check error or a synchronization error 
has occured on the information from CPU (in ae 


(=> 
6—bit mode no synchronization checks are per =e € V3" 
formed). aa 
PZOOT : if the No. of characters sent from C.P.U. is 
lower than the sector capacity, PEOOT stays . 
absent until the completion of tne sector it= 
self. 


IGOLT : when the track indicator read is different from 


ECOLT : address consecutiveness or positioning error . | 
the one of the addressing. 


MARDT s no Address Mark has been found or an out—of—ser feat ; 
vice condition has occured on the unit.. 


FISET : end of cylinder or end of alternative track. 


4e2edede Read 
a. Format 


unit selection 


REVISION 


Pp command 
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a, 
CG 
be Function 


It transfers from the selected unit to CPU the charac 
ters read from disk according to the procedures speci 
fied by the previous addressing command. 


b, —- Read Headers 


Starting from the “index mark" on the track cor- ne 
responding to the seiected head, the Home Address, TT | 
the Record Zero and the track headers are read 
in sequence, 
Three charactera for the Home Addresa, three cha 
racters for the Record Zero and three characters 
for each header read are sent to C.P.U. 
The structure of the three’ characters ie as the 
one seen for the head writing. . — 
The CPU normally commands the end; if this last 
one does not occur before the last character of 
the header of the last sector, the end is deter 
mined from controller. ae 
CO Should in the interval between two subsequent "in ae 
F dex marks" all the headers not be read the con 
troller provides to signi.l ECOLT. a 


b, — Read data. 
‘The data may be read in 6—bit or 8 bit modes, as 


specified vy the previous addressing command. 
On the track corresponding to the selected head, i 


fo 


the acdressed header is searched for with the 
Game precedures as seen for the data writing case. 
If this operation has had a positive result and ne 
therefors rio positioning error has occured, the ee EAS 
controller reads the data from disk and transfers ° 
them to CPU for a length which may be equal to the 
cylinder capacity. 

The end of the transfer is-normally decided by the 
C.P.U., tut if the length of the transfer exceeds 
the last character of the last sector of the cy— 
linder, the end is sent by the controller together 
with the end of cylinder signal (FISET). 

The controller provides to interrupt the transfer 
when passing from a sector to the following one 
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and checking its header, it detects a track in- 
dicator different from the previous one or a con 
secutiveners error or a cyclic code error on the 
header~ and when it does not recognize the initial 
sector within a revolution and a half of the track 
under the selected head. 
The failure in recognizing one or more service zo 
nes written cn disk (Address Mark, etc.) necessary 
for the correct performance of the controller,cau 
ses, at the end of the operation, the signal of 
out-of—ssrvice, which can be reset By a subsequent 
command of general reset. 
In all the cases in which the end is sent from con 
troller, this exchanges with the CPU e spurious 
character in order to give the signal of end. 
If the reading of the last sector interested by the 
instruction is not completed, controller and unit 
stay busy until the cyclic code of this sector has 
been checked. 
In the 8 bit mode data reading the read bits are 
sent unchanged towards C.P.U.; in the 6=bit mode 
data reading ,the controller provides to form again 
the 8—bit information to be sent to the interface 
expanding the information im the following way: 
the first 6 bits (AIFUT-FIFUT) remain unchanged 
while. the 7th bit is equal to the complement © 

of the 6th (GIFUT = FIFUT) and the 8th bit 
is equal to the 6th (GIFUT = FIFUT). 


b3 - Initialization reading 
With the signal of system general reset, the abnor 
mal or error conditions are reset; they are set in 
8—bit mode, operation on data and the controller 
addressing registers are forced in order to address 
the sector “O" of the track "0" of cylinder 000, 
with "track indicator" set to indicate "good track" 
After. having sent to the controller the general re 
set, a read command will be sent on the first unit 
without having it preceded by the addressing com 
mand. 
At this point the C.P.U. which is ready to perform 
a data input operation with packing, starts to 
receive from the controller the even characters 
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written on disk (2nd, 4th ..... Znth character). 
The transfer is terminated by the controller after 
having transferred all the even charecsters of 
sector 0 and 1, if it had not been terminated 


: previously by C.P,U. 
ce Signals to the interface at the end of the command. i 
CAPET : if. the command has been rejected. ae 


ERCAT 3: if: a check error has eccyred on the command 
or a synchronization error on data fin 6—bit 
mode no eynchronization checks are made). 


PEOOCT : if the number of character to be read is less 
than the sector capacity, PEOOT ie absent un 
til the completion of the sector itself. 


EGOLT. : positioning or address consecutiveness errors 
IGOLT : when the read track indicator is different 
from the. one of the addressing. 7] 
OD MARET : no Address Mark has been found or an out-of- [| |. 
service condition has occured on the unit. 
FISET : end of cylinder or end of alternative track. 


SEGET : when an error occurs in the cyclic code of 
the header cr of the data. 


4.224. 4e Veri fy il 


ae Format , ’ 
: . eda 
by b, ial 


VEL 
command LTTTTT TTI 


be. Function 


unit selection 


with those read from disk, according to the procedu- 

res specified by the previous addressing command. 
(Li As far as the CPU is concerned, this command behaves 
: as a writing command; as far as the disk unit is con 


*" 784103838 4 
man Gi 


Cad. S000) 2" § 


It compares ,biby bit the characters eent from C.P.U. : 
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cerned it behaves as a read command. i 


b, ~- Headers verify | 
The operation starts always from the Home Address 


of the track corresponding to the head selected 
by the previous addressing command. 

The C.P.U. normally commands the end; if this 

last one does not arrive before the last charac | | 
ter of the headér of the last sector, the end td | 
is determined by the controller. . 
If in the interval between two subsequent “index 

mark" al] the headers are not read, the control 

ler provides to signal EGOLT. 


) 


b, - Data verify 


The initial header -is searched for as seen in 

the operations on the data of the previous inetruc 
tions; when it has been found and therefore no po 
Bitioning error has occured, the controller starts | |{ | 


the data reading on disk. er ® 
The information read are compared, bit by bit, = 
with those arriving from C.P.U.; if the compari . al 

son is not verified even for one bit only, or if 


the cyclic code associated to the data on disk is 
recognized as being wrong, a comparison error is 


Signaled (SEGET). | 
The transfer length has the same limits seen for iI | 
| 


the reading and writing. 
The transfer end and the signals are the same as 
for the writing. 


sez 
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Commands used only by the diagnostics 


4a 2eSele Selector advance 


a. Format 


unit selection 


command 


be Function 


The command makes the diagnostics counter FE ov; for 
ward of one position, causing the showing of its deco 
dings. i 


ce Signals to the interface eae 


Besides those which could be enabled by the decoding ze 
of FS present at the end of the command, there could 

be also the CAPET and ERCAT signals due to the reception 

of the command itself. 
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4.36 Program limits description 


4eZetle General reset || 


The general reset command must be used only to remove the pat | 
spignal of out—of—service (MARET) when this is due to the 

fact that the service zones written on disk are not re 

‘ cognized; this case of out-of-service is easily detecta 

ble as,.when it occurs, the signal of manual (SECOT) 

must not be present. 


4.3026 Positioning 


a. The controller does not perform checks on the positinn 
reached after a positioning command. 
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At the beginning of the commands of writing, reading | 
and verify of data in searching for the header addres 
sed previously, the check of correct positioning is 
also performed. 
be At the end of a positicning command, it is necessary 
to check the TESET signal, which, if present, 
indicates that an incomplete positioning has occu 
red. 
The recovery is possible sending to the disk unit a 
Return to Home command or acting on the command panel 
of the unit itself. 
Addressing 
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The addressing command must always be sent to the contro] 
ler immediately before every write, reai and verify com 
mand; thie also if the addressing does rot vary with re 


spect to the one sent previously. 
In all the operation on the Reser 
mat must be &bit mode. 


Readers writing 


Be 


De 


re teerarifenst OY, ) 


The headers of every track must be numbered in con= 
secutive and increasing order as also the tracks of 
a same cylinder. 

Should this procedure not be complied with when ope= 
rating on blocks with a length which exceeds the capa 
city of a sector in the passage to the subsequert sec 
tor a headers consecutiveness error (ZGOLT) ie si- 
gnaled and the operation is interrupted (para.6.2.6.91 
to the contrary, this does not occur when the blocks 
have a length which is less than the maximum capaci- 
ty of the sector on which the operation is done. 


It is necessary to write also the headers of the cy 
linder-001 (the cylinder before the 900) with a cy- 
linder code cifferent from the 203 allowed, as, be=- 
cause of a wrong positioning, the head~holding arm of 
the disk unit may be positioned on such a cylinder 
without giving to the controller any signal. 
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If such a case occurs and the headers are not written, 
the write, read and data check conmands will not be 
performed and the controller behavior will be the same 
as for a faulty disk—pack. 


Headers verify 
The number of characters which are sent to the controller il 


in this instruction must always be a multiple of 3 charac 

ters, otherwise there is the risk of not performing com- 
pletely the comparison between the data sent by CPU and 

those read from disk, or some spurious SyHEH PON eR TON er ie 
rors (ERCAT) may occur. | | 
The verify and healer read operations may bé done cenly 
immediately after the writing of the headers themselves or; 

if applied after having written the field reserved to data, 
must be limited to the Track Header. 


Initialization . 
Before an initialization read operation, in order to a= a 


void a posi*ioning error (EGOLT), the head—holding arm 

will have to be positioned on cylinder 000, thing that BE 
occurs after the assembly of a disk pack and the star ae? 
ting of the unit. Only the even characters written on 

disk are transferred to CPU (2nd, 4th wcece 2 nth char 

acter) 


Between the showing up of the "Seex Incomplete” signal (TESET 
para. 4.4.1C) end the sending to disc-handler of the command 
"Return to Home™ 4 minimum time of 15 msec. must elapse. 


Resetting cf "Seek Inccmplete" sign al i 


Status information i 


The information sent from controller to CPU are the follow 


- ings 


PEOOT : Availability 


The signal indicates that the controller and 

the selected unit are free and in condition to 
accept a command. 

This signal is absent, indepondently from the se 
lected unit, during the write, reac, check and 
return to home commands performance. 

The signal is absent when the selected unit is 


performing a positioning. 
fl 
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The absence of this signal may last more than 
the time strictly necessary to the effective 
dransfer of characters, and in parti-~lar: 


- during the writing of data or headers, it is 
absent up to the sector completion; 


- during data reading/verify, it is absent up to 
_ the completion of ths sector. 


This signal presence makes all the other states 
sent ‘to the processor eEtecthaye: 


4.4.26 SEGET ¢ Unit errer 


The signal is present when in the controller one 
of the following errors has been detecteds . 


- of cyclic code on the characters read from 
@isk during read and verify (ERCE); 


- error in the check of equality between the cha 
racters sent from C.P.U. and the characters 
read from disk during verify phase (ERDA). 


This signal is reset by clear, by the general re 
set command and by the reception of a read, write 
or verify command accepted by the controller. 


4.4.36 EGOLT : Positioning error 


Tne signal is originated during data write,read or 
verify phases in the following cazes: 


- the address stored in the controller by the 
addressing command is not coincident with any 
of the headings of the selected track which have 
a correct cyclic code; 


- no consecutiveness of two adjacent addresses 
' : in operations implying a transfer with a length 
exceeding the sector capacity; 


- the track indicator of one sector is not coin | 
"  eident with the one supplied with the addres— 
sing command. ; 


AEVISION 


This signel is reset by clear, by the genera: re 
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_ set command and by the reception of a read, write 
or verify command accepted by the controller. 


IGOLT : 


"Track indicator" error. 


The signal shows during data write,read and verify 
whenz a 


~ the track indicator of a sector is not coinci 
dent with the one supplied with the addressing 
command and the cyclic code of the header to 
which it belongs is correct (‘I'IDI). 


This signal is reset by clear, by the general 
reset command and by the reception of a read, . 
write and verify © command accepted by the con 
troller. : 


404050 ' PISET : End of cylinder 


The signal shows during data write, read and verif. 
phase whens 


- the length of the transfer is such that the ope 
ration goes beyond the last sector of a cylinder; 


=- the length of the transfer is such thet the 
operation goes beyond the last sector of an 
alternative track. 


This signal is reset by the clear, and by the re- 
ception of a read, write or verify command accep 
‘ted by the controller. 


4.4.6. 2 Out—of—service 
; The signal is present together with the SECOT 
signals 


~ if an operator call command has been sent to 
the selected unit; 


- if the selected unit is in out—of-—service or 


not existing. 
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The signal ia present while the SECOT signal is 
absent: 


- if the controller power supply is powered-off 
because of a malfunction; 


~ if during a data write or read or check opera 
tion, the initial transfer on a track must con 
Linue on the subsequent and on this last one 
the service area indicating the header begin 
ning (Address Mark) is not recognized. 
What above mentioned; may be due to the fact 
that the selected track is faulty just in the 
areas reserved to the service information or 
to a general read error (which may be recovera 
ble or not); 


| - if during headers reading or verify the end 
| of track is reached without having read all 
the 10 written heads. 


If the cause of this signal is one of these two 


last ones it can be removed by means of the im= " © 
mediate command of General Reset, otherwise eli 

minating manually the reasons which have caused 

them. 

This signal is removed during the selection for 


a periods of 5.7 js. 
/ 


oe SECOT : Unit in manual 


generate the MARET signal (refer to 4.4.6.). 


x 


4.4.8. CAPET : Improbability 


1 

! 

| 

| ; This signal is generated by seme conditions which 
The signal is present when the command has been 
rejected. : 
The command is rejected when: 
- it is sent with controller or unit busy; 

- it ie sent with wrong check; 


—- it is sent to a wit in out—of-service or in 
manual; 
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> it is sent to ea non-existing unit. 


All the cases above listed make the signal show 
immediately after the reception of a command, 
which will not be performed. 

The signal is reset with the next command sent 


to the controller. 


Channel error 


This signal shows for one of the following rea- 
B0nB: 


- disparity error on the information (data and 
commands) recsived by C.P.U.; 


= synchronization error during the information 


exchange with the CFU (the s:nchronization check 


is performed ty the controller only in the 8-bit 
mode). . 


It must be noted that when such an error occurs 
on the command characters it causes in any case 
the non—performance of the command itself. 

This signal is reset by the next command sent to 
the controller. 


Seek incomplete 


This signal is determined by the sending of the 
signal “seek incomplete" by the selected disk u 
nit and shows when, after a positioning command, 
the head—-holding arm is positioned outside the 
allowed set of cylinders (000 = 202). 

To remove such a signal either act manually on 
the command panel of the disk wnit or send by the 
C.P.U. a command of Return to Home. 

Between the showing up of TESET and the sending 
to disc—handkr of the command "Return Home" a mi 
nimum time of 15 msec. .must elapse. 

This signal provides always to remove the signal 
of busy arriving from the diek unit and then to 
free the controller. 
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INEST : Interruption 
It shows at the end of every positioning of the 
head holding armof the disc unit. 
The@eéthe signals arriving from the various 
units is sent to the Central Processors 
The signal is reset with the next read verify 
headers or write read verify data or positioning 
commande 


OPERATION AND MAINTENANCE CHARACTERISTICS 


Operating panel 


The TSC 157 does not have an operating panel. 


Maintenance panel 


The IDSC 157 does not have a maintenance panel. 


Failures diagnosis 


For the failure diagnosis during a first phase special 

diagnostic programs are used and during a second phase, 
for the systems with a test device (VAR 580), the dia- 

gnostic device VAR 583 described in drawing No. 14623102 
is used. : 

The diagnostic programs used are described in drawings 


. No. 


Alert conditions 


The controller ventilation group is provided with a pro 
tecttion device for no ventilation whose intervention 
causes the total switching off of the system. 
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6. OPERATIONS THEORY 
6.1. Description at general block diagrams level 


Referring to the general block diagram, dwg.No. 78B10372? 
the controller logic may be divided as follows: 


6.464 .BU register , 


It is a register consisting of 9 FF (EUO0 — BUO3) which 
serves as a buffer during exchanges with C.P.U. 

The information which are stored in this register are 

all the commands. and the data transmitted by CPU towards 
controller and the data transmitted by controller ‘towards 
CPU during the read phase. . 


6.1626 Check network 


iN 


It is a logic network connected with the BU register which 
serves: 


- in input from CPU to check the odd parity of the infor 
mation received on the distribution channel; 


- in output towards CPU to construct the odd parity bit 
of the information transmitted on the collector chan— 
nel. 


6.1636 _NA Register 


It is a register consisting of 3 FF (NAOO, NAO1, NAO2) 
which serves to store the code, arriving from CPU, rela 
ted to the disk unit which will have to be selected. 


6.4.4. NU Register 


It is a register consisting of 3 FF (NUOO, NUO1, NUC2) 
which serves to store the code, arriving from the NA re 
gister, related to the unit on which the operation ia 


presently occuring. 
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MA Register 


Is is a 8 FF register (MAOO — MAO7) shift connected: 


—- in writing it allows the passage from the parallel in 
formation arriving from the BU register to the serial 
information necessary to write on disk; 


- in reading it serves to apply the inverse case, i.e. 
the passage from the serial information arriving from 
Gisk to the parallel one to be transmitted to C.P.U.; 


— in checking, it allows the passage from the parallel . 
information arriving from the BU register to the se- 
rial information necessary to perrorm the comparison 
with the information arriving from disk; 


- in the operation on data, during the -header. search 
phase, it serves to sérialize the contents of registers 
TI,CI,HE and SZ in order to perform the comparison, bit 
bit, with the information arriving from disk. 


SH Regi ster 


It is a 12 FF register (SHOO = SH11) shift connected: 


- in writing it serves to build up the cyclic code to 
be written at the end of every header and of the da 
ta; 


- in reading or checking, it serves to cneck that the 
cyclic code arriving from disk and related to data or 
to the headers is correct; 


- in case of search of the header during operations on 
data it serves to check the cyclic cede of the header 
under exam. 
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TI Register 


It is a2 F.F. register (OOTI, O1TI) which serves to sto 
re the track indicator sent with every addressing conm- 
mend; it ie used in the operations on data during the 
header’ search phase of every sector. 


CI Register 


‘It is a 8 PF.P. register (CIOO = CI0O7) which -serves to sto 


re the name of the cylinder on which the operation is 
going on. 

This register is loaded during an addressing operation 
and it is used in operations on data during the phase of 
header search of every sector. 


Ws Register 


It is a5 F.F. register (HEOO - HEC4) which serves to 
store the name of the selected head on the disk unit; it 
is connected to a counter and it is cyclic from 0 to 19 
in the passage from one track to the subsequent, the abo 
ve mentioned counter. counts +1. 

It is loaded.during ‘an addressing operation andi used,when 
operating on data, during the phase of header search of 
every sector. 

For the binary weigts of the bits indicating the head co 
de see par. 4.2.4.2. bye 


SE Regi ster 


It is a 4 FF. register (S800.— SEO3) which serves to 
store the name of the sector on which the operation is 
going on, it is connected to a counter and it is cyclic 
from 0 to 9. 

In the passage from a sector to the subsequent, the above 
mentioned counter counts +1. 

It is loaded during an addressing operation and used, 
when operating on data, in the sector search phase and, 
when operating on the headers to count the sectors wi- 
thin every track. 
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Geteite Discriminations and phase logic —PLO | 


The discriminator is a device which has the purpose to 
create the gates necessary to divide the informations bits 

from the clock bits of the continuous sequence of bits 

which show on the controller input channel. 

If the two output lines of the discriminator are inver- 

ted the logic for phase changing provides to correct thes 

(ref. timing Noe 783103727 page 14). i 
This logic analyzes constantly the output line of the -| 
‘clock bits and intervenes when these last ones do not show i 


for a time equal te about 2 characters. 
Its intervention consists of losing a count to the DIVI 
FF. which generates the discriminator gates, so all the 
‘subsequent gates will be moved over of 400 ns with re- 
spect to when the phase was wrong. 
The PLO is a variable frequency oscillator which oscilla | 
tes according to the average frequency of the pulses rs 
lated to the information read from the disk; it is in 
condition to feel only the Blow variations (ref. timing 
. No.78B103727- page 13). 
For detailed information on this device, refer to PHOS D | | | 


board description n° 30004124. a 
6.10126 Command and mode FF- ; 
- The command FF are nothing else but a series of FF which 
stora the code of the commands which arrive from CPU — 
for all the time necessary to perform the command it= 
self. All these FF are not set if the command is rejec 
ted. 


as The mode FF have the purpose to store some information 
arriving from CPU which will then be used by the con=- 
troller to better define the performance procedures of 
some commands. ; | 


6.1136 Comparison and headers. recognition logic 


This logic always intervenes when operating on data and 
_when searching the header of the initial sector, or the 


one of the subsequent sectors if information are exchan 
“~ . ged exceeding the maximum sector length. 
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Beside detecting the service area characterizing the 

beginning of every header (address mark), it performs 

the bit by bit comparison between the information arri- 

ving from disk related to the header under exam and the 

one stored in the controller register with the addressing 

command. 

In the verify operations it performs also the compari- 

son between the information arriving from disk and those 

“arriving from CPU stored from time to time in the MA re 
 gister. 


6.1.14 Write oscillator and synchronization logic 


'. It is a quartz oscillator whose main purpose ia to sup- i 
ply all the timings necessary to the controller in the 


ges are supplied, then a synchronization logic on the 
controller provides to condition the outputs of the o 
Scillator itself and to synchronize them every time they Lt 


are to be used. 
In addition,it clocks the bit counter (BI) and the cha 
racter counter (DA) which are also used to measure the 

wait periods which are needed in some instruction. i 


write. phase. 
It oscillates frzely as soon as the power aupply volta~ | 


For more detailed information on the quartz oscillator . 
(TERE) refer to specifications No. 30074089. 


6.4.15. Control logic i 

Under this name there ie all the logic which serves to || | 
check the performance of all the operations driven by me 
C.F.0. and to connect one another the various elementary i 


logic parts. 


6.1.16 ° Bit counter (BI) 


It is a counter consisting of 3 FF (BIVO, BIO1, BIO2) 
which counts cyclicly from 0 to 7 or from 0 to 5 depen= 
ding on the count mode determined by the mode register. 


REVISION 


“3 
a a a pee aT aT 
| So'Ferrari/cb.fb cy _* 44-5" p.S.-1.8.1. < 7784103836 a 
eeas. MARCH ‘1971 = =<" Pesaae i. yess 


boTe17. 


BSC 157 PHYSICAL UNIT 
P.D.S. 


In the addressing and positioning, it counts the charac 
ters that the CPU sends to the controller while in the 
read, write or check operations, its counts are associa 
ted to the bits of every character. 

In read and check, the counts are done by an internal 
trigger derived by tlhe serial: information arriving froa 
disk handler, while in writing they are done by the 
quartz oscillator described sub point 6.1.14. 

A forcing on every FF is planned in order to make the 
counter assume, in testing phese, any Cone tee een a= 
‘mong the possible cnes. 


Character counter (DA) 


It is a binary counter with 9 FF (DAOO = DAO8) whose 
countings occur at every recycle of the BI counter. 

Its purpose is to foliow the read, write and check in- 
structions in their performance within the track; its 
decodings go to condition the main FF of the check logic. 
A forcing is planned cn all the F.f. except on DAC2 so 
that the counter in test phase may assume the main con- 
figurations among the possible ones. 


Logic for the diagrortics 


It consists of a } FF counter (FEOO — FEO3) whose deco- 
dings are used in the following ways 


¢ 


— to enable the sending on the collector channel of the - 
C.P.U. of some main FF of the contreller; 


= to force to *1" or to "0" sone signals internal to the 
controller and thus to avoid the manual operations of ° 
forcing by means of movable strappings; 


- to enable some special logics; 


=- to send some signals internal to the controller on u- 
nused signals of the interface towards C.P.U. 


The counts of this counter are performed upon command 
from C.P.U. as described in para. 6.3.7-2- 
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Description of functions and performances at fo ee 
te block diagrem level (ref. drawing li0.78B103723 ) 


The controller pexforms the following main functions: 


= accept by CPi] and send to the disk handler the head po 
Bitioning commands; 


accept by CPU and send to the disk handler the addres 
sing commands; 


perform the write commands; 


perform the read commands; 


perform the check commands; 


perform the operater's call commands; 


check the various operations performante;- 


select and transmit to CPU the states of the conneo- 
ted units and of the controller itself; 


- perform some special diagnostic functions. 


The controller: performs the following checks: 


= odd parity check on all information from C.P.U.; 


- check that the selected sector is on the positioned 
track; 


check that the sectors addresses are increasing and 
consecutive; 


check the cy¢lic code of the data read on disk; 


check that the data transfer length does not exceed 
the maximum allowed length. - 


During the read and check commands performance, the con 
troller timing is driven by the disk handler; during the 
write command performance, the timing is driven by the 

controller itself. , 


General reset 


All the controller storage circuitr which at the begin- 
ning of the operations must be an a given status, are 
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set by the. following signals: 


= CAGUT : clear from CPU; 
- MARET : signal. of out-of=-service to CPU; 
- VIDIN : pulse generated ty the trigger accompanying the 
command 3 

CADIN : pulse generated by the general reset command 
sent by CPU; 
pulse generated at the end of the. instructions 
which occupy the controller. 


RESEN 


These signals are suitably grouped in OR depending on 
the FF to be set. 


6.2.2. Disk handler selection (ref. timing 783103727 page 1) 


At the beginning of every dialogue the C.P.U. selects 
the unit on which it wants to operate sending to the con 
troller the signals AERET, PUOOT and on the distributor 
channel the binary code related to the unit name. 

The controller performs no check on this last informa— 
tion. po ; 

- The register NA and the register NU with the respective 
decoding network are interested in the selection opera~- 
tion. : 

Three possible cases are distinguished essentially: 


- selection with controller free; 
- selection with controller busy; 
~- double selection. ; 


Be2eZele Selection with controller free 


The information arriving from the distributor channel is 
stored in the 3 FF of the register NA by the signal PUBE 
and if the controller is free after an interval establi 
shed by the one-shot circuit EBEA, the content of the 
register NA is transferred in the register IU by the pul 
se NANU. 

At this point,the code of the name of the unit on which 
to operate contained in the register NU, is sent to the 
interface towards the disk handler, the unit with aplug. 
corresponding to the code sent to interface will be se- 


lected. 
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L 
The controller provides to declare itself busy from the 
moment in which it receives the selection fur a period 
of time established by the one-shot circuit RISO and to 
remove for that time the out—of=-service signal (MARET) 
from the interface towards C.P.U. 


Selection with controller busy | 


The information arriving from the distributor channel is al 


end, if the controller is busy, only after its freeing 
the content of the BA register is transferred in the NU 
register through the pulse NANU generated by the trailing i 


-stored in the 3 FF of the register NA by the signal PUBE i 


edze of ORTA. 


The controller in this case declares itself still busy 
for a period of time defined by the one-shot circuit RISA. 


Double selection rf | 


This case occurs when the controller is performing a se Mi 
lection, and is therefore busy, and the CPU sends ano— 

ther one when the one-shot circuit RISA is still at 1. 

At this point, there will be two loading of the register 

NU which at the end will contain the code sent with the 


fined by the OR of the one-shot circuit RISA and by the 
one=shot circuit RISO; this last one has begun to work 
at ths reception of the 2nd selection. 


last selection. 
The controller stays still busy fcr a period of time de v 


Command acceptance (ref. timing 78B1C3727 page 2) 


troller occurs sending on the distributor. channel the 
code associated to it, accompanying it with the pulse 
TU2O and with the conditions of VICU ard FINUN. 

The controller, after having stored with the pulse PUDI 
the command code in the register BU, proceeds to some 
checks before setting the corresponding F* which stores 
ite 


The transmission of a general command from C.P.U. to con } 
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The main checks which are performed when receiving eve— 
ry command are: 


= check the command code: when the signal CEGE coming out 
from the check network is at level logic "O" it means 
that the check is correct; 

~ check that the selected unit ie not in manual: if the 
signal SECO is at logic "1" level, it is in manual sta 
tus. . 

— check that the controller and selected unit are not bu 
sy: if the signal PEOI is 2t logic level "1", both are 
in the free status. 


The result of the last two checks is stored for the who- 
le length of the reception of the command in the F.F. 
MOCU, so the set statue of this FF or the possible check 
error determine-the raising of the FF command error (ERCO), 
the inhibition of the pulse to set the command FF (TUCO) 
and the CAPET signal to the interface. 

The check error causes also the raising of the channel er 
ror signal (ERCAT). 

If none of the controls give positive results the pulse ; 
TUCO is generated which stores the command code in the * 
related FF for the whole length of the instruction it= 
self. 

The trigger accompanying the command (120), if the con= 
troller and the selected unit are free, generates a pulse 
(VIDI) which goes to reset the FF, which at the reception 
of the command mst be at logic "0", 

The commands of general reset and the one of selector 
advancing (diagnostics) are never rejected by the con= 
troller even if at their end. the signal CAPET might be 
present. 

At the end of the acceptance phase, the controller provi 
des to send to CPU the pulee of reception (THOT). 
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Commands storage 


The various commands planned by the controller logic pass 
through a decoding network, depending from the BU input 
register and afterwards, if accepted, they are stored in 
the respective command FF. 

The table below gives the planned commands with the name 
of the deccling associated to it and the one of the flip= 
flop which stores thems 


= operator's call. 
- positioning 
- addressing 


~ return to home 


- selector advance 


642650 


6.205046 


The general reset and selector advance commands are not 
stored by the controller; their decodings in AND with 
pulses derived by TU20 are used. 


The FP for inizialization reading (LEIN) ie set at 1 with 
the reset command and reset at every accepted addressing 


command. 


Performance of the commands which do not occupy the con> 
troller 


General reset command (XXXXX101) 


When this command ia received, the controller generates 
a pulse (canr) which is the AND between the command code 
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decoded directly by the information arriving from the di E ad 


stributor channel and the DIEU pulse derived by the accom 
panying TU20. 

This command does not imply any character exchange with 

CPU and serves to reset some FF of the-controller, in par 
ticular it.rasets the DIRO. FF RE when with this sie _ 

gnal there is not SEO. z 

The controller never rejects this, commana even if at the 

end of the command itself it should signal CAPET to the jh 1 7 
Cru interface. 


/ 
j 


622.5226 Operator's ‘call command (01000011) 


(ref. Mniee 76310372 “Tpage 2) 
The code: of thie command is -atored in the COPE F.F. 


The following. ‘Bignels are ‘then sent ‘to the selected diak 
handler? : i 


— on the line. SUS1U the read gate 
— on the line SUS4U the erase gate 
— on the line SERIU the control pulse generated by the RERU | | | 


one-shot circnit. 
When the disk handler receives simultaneously these si- RR 
gnals, it sends to the controller the error signal UNSAU 
and provides to turn on the light sigaad "file alert" set fl 
on its command pane.e 
The controller, at this point shows the Lane of out-of 


—service (M4R=) and of manual (SECO). if 


To remove this signal, it is necessary to intervene ma- 
nually on the disk handler. 
This command does not entail oy characters exchange with es 


C.P.U. RB 
6e2e5e3e - Positioning command (01001010) 
(ref. timing 783103727page 3) - 
When this command arrives, the controller provides to 
store it in the POSI F.F. and to reset the cylinder regi 


itself the sigral SSCIU on the tag line concerning the 


ster set on the tisk handler, sencing to the disk handler 
“set cylincer™ ard no signal on the bur line. 
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The command received signal is cent to C.P.U. and the il 
first character is requested; it is the one which will 

have to supply the data concerning the direction accor— 

Ging to which the head-holding arm will have to move. 

At the arrival of this character which, as all the sub=- 

sequent is utored in the BU register, the counter SI, | 
which initially has been zeroed, counts +1 and generates 

Pthe decoding 01BI. 

“The less significant bit cf BU is sent on the line BUSOU as 
of the disk handler accompanied by the signa} SFTIU (set nT 
head and direction). 

The command received signal is given and the second char 
acter is requested, i.e. the one concerning the number 
of steps that the head~holding arm will have to move. 
When this last character arrives, the BI counter counts 
+1 and generates the O25I decoding. 

The controller then sends to CPU the signal of end from 
outside (FINET) and on the unit bus lines the 

. Complement of the 3U register accompained by the signal |. 
SEDIU (set difference) and it gives the received signal. 

The C.P.U. will send the signal of end of instruction =e 

(FINUT) so that, if no check or synchronism errors have amr. 
|}. occured on the characters exchanged, the unit receives 

the permission to perform the command (SERIU). 

This command entails the exchange of 2? characters bet— : 

ween the CFU and the controller. Hi 

The checks performed by the controller during this phase 

are synchronism and odd parity checks on the characters 


outside the allowed set of cylinders, the unit sends to 

the controller the signal "seek incomplete" (SEINU)which ze 
provides to signal TESET to the interface with the C.P.U. = 
‘and to free the controller. rT 


received. 
If at the end of the command, the head-holding arm is set 


The information that the controller exchanges with the 
Gisk handler at every character that the C.P.U. sends it, 
are given in the Table below: 


Bi _decodin TAG Line 


od. 3500128 + 


BUSOU 
BUSOUeBUSTU 
“ae BUS2ZU 
ai 
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602. 5e4e0 Addressing command (01000110) 
(ref. riming 78B103727 page 4) 


When this command arrives, the controller provides to sto 

re it in the INDI FF,to send to C.eP.Ue the TE30 of command 
received and the request of the first character which gi = 

ves to the controller the information related to the mode 

and the track indicator. ‘ . 

The reception of this character, which as for the two sub 
sequent ones is stored in the register BU, causes the count nae 
+1 of the BI counter, which,in this instruction,counts the 
characters exchanged between controller and C.PeU. 

The various bits of BU concerning the first character are 


transferred in the following way : 
- The ist bit concerning the most significant bit of the 


binary code indicating the cylinder name in the CIO? F.Fe 


— the 2nd and the 3rd bit concerning the track indicator 
in the TI register (OOTI, O1TI); 


- the 4th bit which,depending whether it is at logic "1" alc 
or "0", indicates that the subsequent operation will be 


respectively either on the headers or on the data in the 
TETA FeFe; | 


- the 5th bit which indicates, depending whether it is at 
logic "1" or "O" that the characters format in the sub— 
sequent operation will be with either 6 or 8 bits, in 
the MOSE F.F. 


In addition,the register containing the head name is reset, 
sending to the unit the bus line BUS3U accompanied by the 

tag control line and then the received signal and the re= 

quest for the subsequent character is sent to C.P.U. 

The most significant seven bits of this last one (BUO1+#BUO7)| | | 
“are transferred in the correspondent F.F. of the cylinder 
register (CIOO#CI06) and the less significant bit (BUOO), a 
concerning the most significant bit of the binary code in 
dicating the head name in the O4TE FeF. 

The controller provides right away to send the received si 

gnal and to request the subsequent charactere- 

The most significant four bits of this last one (BUO4BU07) 

are transferred, with the contents of OATE, in the corre~ 
spondent FeF. of the head register (W=00+H204) and the les 
significant four bits,concerning the binary code indicating 

the sector name in the corresponding FF of sector register ' 
(S004¢SEO3).The head code contents inthe HE register is Be 
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BUS6U~BUS7U accompanied by the tag lineSETIUGet head and 
direction). At this point the end from outside (FINUET) is 


‘signaled to CPU and the signal FINUT is expected which will end 
the instruction. This command implies the exchange of 3 charac = 
ters between CPU and controllere The checks performed- by the 
controller in this phase’ are synchronism and odd parity | 
‘checks on the characters receivede : 
The information that the controller exchanges with the 

_ isk handler at every character that the C.P.U. sends it 
are given in the table below: 


also sent to the disk handler on ¢he lines SS OUI 5y | 


BUS3U0 


BIS3U, BUGU, BUSSU - 
Buseuv BuUS7U 
4 


6.2.5. Performance of the commands occupying the controller " s li 


—6.2.6.14 ~ Return to home command (01000111) - y 3 aa il 


(ref. timing No.78B103727 page 2) 


in the FF RETO and provides to declare itself busy set— 

ting the FF GOVO. : 

Then the line BUS6U accompanied by the tag control line 

(SERIU) is started towards the disk handler and it lasts rT 
for a period of time defined by the one-shot circuit RERU. a 


When the controller receives this command it stores it - | 


‘The controller provides to free itself by means of the 
trailing edge of RERU while the instruction goes on off= 
line. . 3 
Only when this last phase will be over a signal will be 
‘sent to the interface towards C.P.U. informing that the 
subsystem is free and therefore it is in condition to 


‘accept the subsequent command. . || 
# 


age ee SP aig This instruction is immediate and does not iseply any cha}. 
“ZB i. “-. waster exchange with C.P.U.3; in addition it serves to re ; 
= set the signal of TESET which stores the signal "Seek in =| 
* - . . # £ 
s oxi i 4 
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complete",transmitted by the disk handler. 


6.2.6.2. Write headers | (01000010) 


6.206.206 General 


The controller performs this special type of instruction 
when, at the reception of a write command, the FF TETA is 
at logic "1".° . 

With this instruction, the previously selected head writes 
on disk the track format according to the structure defi 
ned in para. 4.1.2. 

The controller therefore provides to send to the disk 
handler both the serialized information derived from those 
transmitted by C.P.U. and concerning the home address, the 
record zero and the 10 headers and the service areas ne 
cessary to the performance of the subsequent operations. 
All the timings which serve during writing are derived 
from a quartz oscillator which oscillates at the frequen 
cy of 2.5 MHz (para. 6.1.15.)- 

Every cell of the pulses sequence written on disk consists 
always of a bit followed after 400 ns by its clock. 

The characters to be written are stored in the register BU 
and from here-are transferred in the register MA when the 
subsequent character has already been requested, as the 
C.P.U. will answer always with a certain delay with re—- 
spect to the request. . 

The minimwza time between TEIOT and TU2OT acceptable by the 
controller is of 1684 ns. 

In this instruction, the FF MOSE indicating the characters 
format, during the previous addressing instruction must 
not have been set at logic "1". 

The counts of the BI counter and subsequently those of DA 
are checked by the FF MOTO and MOSE which set the BI coun 
ter to count either in 8 or 6 bit mode: in particular du 
ring the writing of the service areas the BI counter counts 
in 6 bit mode. 

This instruction implies the exchange of 36 characters 
with the C.P.U. which are written in groups of 3 according 
to the structure given in para. 2.4.4.2.b1. 

The meaning: of the various check FF which intervene are: 
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at logic 1 it enables the quarts oscillator outputs 
and therefore the counts of BI and DA. 


at logic 1 it enables the writing on disk of sero 
characters. 


at logic i it enables the building up of the cy= 
clic code and the shift of the SH register. 


at logic 1 the writing on disk of the cyclic code. 


at logic 1 it enables the request in ene of the 
characters to be recorded. 


: at logic 1 it enables the writing of "1" without 
clock in the address mark area. 
BLOC : at logic 1 it enables one BI counter comit. 
SMAB = at logie 1 it enables one MA register shift. 


Initial phise (ref. timing No.78BI03727 page 5) 


When the write command is received, it is stored in the 
F.F. REGE; then the FF SETE and USBI are set which serve, 
the first one, to start the head selection phase through 
the sending to disk handler of the bus line BUS5U accompa 
nied by the tag control SERIU and the seconmione to enable 
the counts of BI and DA. 

At this point, having let elapse a period of time of about 
60 AS necessary to the head selection, the FF DE"E is set 
and the “index mark" signal is waited (INDAU) and then the 
write on disk phase is started. 

The time above mentioned is defined by the arrival of de 
coding 13 of DA (D013). 


Track Header (ref. timing Fo.785103727 pages 8, 10) 


When the index mark arrives the BI and DA counters are 
reset and if the initial phase has already elapsed, i.e. 
the FF DENE is at logic 1 from the previous phase, the 
FF EDER is set, which characterizes all the writing phase 
of the Track Header. 

Now the FF GAPE is set and the “index gap" writing equal 
to 43 characters sero starts. 

With the decoding DOO5 of DA DEME is reset and with DO41 
the first character of the bome address is requested to 
C.P.U. and with the decoding D042 the FF GAPE is reset 
and the FF RICA is set. 
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Starting from the decoding D042 6 bits "1" are written 
on disk; after that the FF MOTO is set, which remains at 
logic "1" from the decoding D043 to the decoding DO46 and 
' characterizes,beside the counting mode of BI, also the 
writing on disk of the characters concerning the home ad 
. dresse 
The character arriving from CPU is stored in the input re 
gister BU and subsequently transferred in MA with the pul 
se 3UMA which generally follows the subsequent charsover 
request 
From che MA register the character comes out:serially in 
shis mode starting from its most significant bit and it 
| _is sent to the disk handler with the frequency established 
by the quartz oscillatcr. 
The home address writing goes on in the same way for other 
two characters; the last request relates to the first char 
acter of the Record Zero. 
The 12 bits related to the Cyclic Code detected by the FF 
CHEC which stays at logic 1 from the decoding D046 to the 
decoding ea are written in sequence after the Home Ad— ice 
dress. me oe. 
This information has been calculated making the Exclusive il 
OR between the contents of the most significant FF of MA 
and the most significant FF of SH for the whole period in 
which COCE and MOTO are simltaneously at 1 writing the 
result in the- FF ORES and from here in the first FF of 
the SH register. 
The writing of the Cyclic Code is done by shifting the 
information contained in SH and writing the complement 
of its last FF (SH11); at the end of the operation the 
- register stays at sero. - 
The FF GAPE raises again staying at logic 1 from the de= ae 
coding DO48 to the decoding DO70, allowing the writing on | | | 
disk of the 22 characters sero concerning the "data gap" AL 


and, right after the 6 bits 1 and the : characters concer 

ning the Record Zero followed by their Cyclic Code. 

The various FF which have intervened previously, interve~ 

ne again but set and reset by different decodings. 

Tne last character requested in this phase concerns the 

first character of the heading of the ist sector. 

Finally 43 characters 1 are written providing, at the end 

of this operation, to reset the BI and DA counters,to make = 

the sector counter SE (RECO) advance, to reset EDER and to > la 


“s set TRAC. 
<2 
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c 602.6e2e40 Sector (ref. timing No. 78B103727 pages 9 = 11) 


This phase is subsequent to the previous one and therefo 
re the information on disk does not undergo any interrup 


tion. 
In fact, after the "{"s"written previously 6 characters ze 
ro are written through the FF CAPE which stays at 1 from 
the decoding DOOO to the decoding DOO5;then the service 
area called “address mark"is written,consisting of 6 bits 
"I" with clock,4 bits "1"without clock,2 bits"1"with clocks} 
4 bits" "1" without clock,and 2 bits "1" with clock. 
The writing of this special configuration which will be 
useful in the subsequent instructions to recognize the be 
ginning of the various headers, is controlled by the FF 
MISI which inhibits the clock writing. 
At this point using the BLOC F.Fe,thefenable : a BI counter 
count,and the SMAB F.F.,thefrenable a MA register shift, 
the first "O" bit of Data Mark is written;then the three Ty 
characters of the header are written. The first one has 
been requested during the writing of the Record Zero. In 
this phase there is also the anticipated request of 
G the first character of the subsequent header. 
The interving control FF are the same ones of the previo 
us phase, driven,though, by different decodings. Fi 
After having written the cyclic code at the D013 decod— 
ing the FF CAPE raises, remaining at logic 1 up to the 
DO35 decoding, allowing the writing of the "data gap". 
Six bits "1", five bits "O" and one bit "1" forming the 


"data mark" are written in sequence. 
Then, 288 characters "0" followed by the related c-rclic 
code, which in this case consists of 12 bits "1", are 
written in the field reserved to data. 
At this point, the zone related to the sector is comple= 
. ted with 47 characters "1", then BI and DA are set to ze ie 
ro, the sector counter moves forward and the writing 
starts on the following sector. 


6 02ebe2e5e Last_sector (ref. timing 78B103727 page 9) 
The writing of the last sector occurs as for the previ- 
ous ones,only that at the arrival of the last character 
| 
= 
5 
= 


to be written (36th character) the controller sends to 
C.P.U. the signal of end from outside(FINET)and blocks 
ee automatically the request of the subsequent character. 
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After having written the whole sector, the controller 
completes with characters "1" the disk area called “long 
gap" which is located between the end of the last sector 
and the arrival of the index mark. 

At this point the pulse RESE is generated which ends the 
instruction freeing the controller. : 


Ge 2060 2ebe Cases of end 


The end is always issued by the controller ard it is sent 
to the C.P.U. after the arrival of the 36th character. 

If the information transferred do not complete all the 
headings, the controller goes on to write up to the end 
of the track writing in tha zones reserved to the follo- 
wing headers all zeroes. 

These last ones cannot be read in the subsequent phases. 


6.206.207 % Signals to the interface at the end of the command 


’ CAPET : when the command has been rejectede— 


EHCAT : if a check error or a synchronism error has occu=- 
red on the characters exchanged. 


PEDOT : it is’ absent from the moment in which the command 
arrives until the completion of the "long gap". 


6.2.623- Read headers (01000000) 


6. 2.6. 3-16 


General 


The controller performs this special type of instruction 
when, upon reception of a read command, the FF TETA is at 
logic 1. i 

With this instruction, the previously selected head reads 
from disk the information written in the areas reserved to — 
the headers. , . 
The controller provides to send to C.P.U. ina parallel 
mode the finromation derived from those serially read 
from disk and concerning the home address,the record 
zero and the 10 headers. , 
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The header read operation may be done only immediately 
after the writing of the headers themselves or,if applied 
after having written the field reserved to data, must 

be limited to the Track Header. 

All the timings which intervene in the reading are deri- 
ved from a deley line which performs its cycle in synchro 
nism with the information arriving from disk. 

As these information are subject to frequency shifts due 
to the disk speed variations both during the previous wri 
ting and during the reading under way, at the controller 
output there is an oscillator (PLO) which modifies its 
frequency in function of the above mentioned variations 
and generates the pulses which will serve to the discrimi 
nator to form the gates suitable to divide bits one from 
the clock bits. 

As it has already been seen previously in para. 6.1.14, 
if the discriminator outputs are not correct, the phase 
changing logic intervenes making the ones (BILE) and the 
clocks (COLE) ge out on the correct lines. 

The bits related to the characters to be read are written 
in the first FF of the register MA and are shifted at eve 
ry subsequent bit; when a whole charecter is in the regi- 
ster, its contents, by means of the MABU pulse, are tran— 
sferred to the output register BU. 

At this point, the check bit is generated and the charact 
er is introduced together with the accompanying T220 on 
the collector channel of the C.P.U. 

The counts of the BI counter and, consequently, those of 
DA are checked by the FF MOTO which depending whether it 
is at 1 or O makes the counter BI count in 8 or 6 bit 
mode. 

The FF MOSE, indicating the characters format, must not 
have been put at logic "1" by the previous addressing. 
The logic meaning of the main FF which control the per- 
formance of this inatruction are. 


USBI : at logic "1" it enables the outputs of the quarts 
oscillator and therefore the counts of BI and DA. 


USBS : at logic "1" it enables the output of the various 


pulses of the delay line and then the counts of BI 
and DA. 


RIGA : at logic "1" it gives the read gate to the disk u 
nit. 
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GALE : at logic "1" i¢ enables the discriminator output. 


DUZE : at logic "1" it indicates that two characters rero 
have been recognized at the discriminator output 
and that, therefore, the output channels of this 


last one are correct. 
ADMA : at logic "1" it indicates that an address mark has 


been recognized. 


MOTO : at logic "1", beside establishing the BI count mode, Lt 
it enables : ‘-the shift of the MA register 
and at the end of every character read the start of 
the accompanying TE20. 


COCE : at logic "1" it enables the construction of the cy 
clic code.and the shift of the SH se a a 


Upon icceiicn of the oe | Praia. it is stored in the 

FF LEGE; the FF SETS and DEME are set. which serve, the Bi , 
first one, to stert, the head selection phase, by sending |_| (= 
_to the disk unit the bus line BUSSU accompanied by the tag fi | oa 


6.2.60362. Initial zhane {ref. timing 765103727 ‘page 5) : il 


contro] SERIU, and the.second one the waiting phase of 


track acinus. ee 
Upon the index mark. arrival, the counters BI and DA are cr 


reset, then the FF EDER detecting the zone concerning the 
Track Header and the FF US3I which starts the counts of 


the above mentioned counters, are set. 
With the decoding 5 of DA (D005) DEME ia reset and with 
. D013, ieee after about 60 us from the index mark RICA is 
set which provides to transmit to the unit the read gate. 
At this point the sequence of pulses arriving from the 
controller provides to start the variable frequency oscil We 


lator (PLO), the discriminator and, if the outputs of this 
last one are inverted, the ae changing logic (refer to 


step and for this purpose, from the moment when the read 
gate raises to when these outputs are used, a period of 
time equal to 7 characters must elapse. 

The decoding D020 forces in the counters BI and DA the 
configuration of the first "1" written on dink, the FF 

GALE is set enabling the discriminator outputs and the 


paras Geletie)s 
The discriminator outputs are used only when the PLO is in 


TO! 
71 /ON 


Corfla A: 


7841038384 
60. 72 


ee en ae ee 


[ eoryye: Ferrari/cbefb 


| eS aa = aee psc 157 PHYSICAL UNIT 


Honeywell Eanaee 


recognition phase of two characters sero on the data line 
of the discriminator itself starts. 


Track Header (ref. timing 78BI03727page 12) 


After having recognized two zero charactera (FF DUZE «= 1), 
at the arrival of the first bit 1 on the data line, FF US 
BE is set, which, for all the period in which it stavs at 
oné, allows the delay line to cycle and therefore allows 
the output of all the timing necessary to read. 

During the period elapring between decoding DO43 to deco— 
ding D046, the FF MOTO stays at 1, allewing et proper 
timesthe loading in the MA register of the three charac— 
ters of the home address. 

This register, which shifts ita contents at every cycle 
of the delay line, serves to re-build the parallel infor- 
mation related to every character. 

The MABU pulse is generated at the end of every character 
and serves to transfer the contents of MA in 3U ang to 
start the related accompanying timing (TE20). 

The cyclic code is formed on the information read, making 
the Exclusive OR between every bit and the last FF of SH 
. for all the period in which the FF COCE stays at 1 and 
writing the result in the F¥ ORES and from here in the 
first FF of SH. 

The contents of this register at the end of the 3 charac 
ters of the home address, if no errors have eccurec. pre 
equal 49 the comnlement of the cyclic code, so convinuing 
the operation oc Zxrclusive OR at the end ail FF of SS will 
be at ona. 

If this condition ia not verified, the FF ERCS is set and 
SEGET is signaled to the interface towards C.?.JU. 

The FF MOTO raiser with the decoding DO71 which stays at 
t-up to the decoding DO74. 

During this time, the characters related to Record Zero 
are read in the same mode of the 3 previous characters. 
At the end of the cyclic code, the SE register moves for— 
. Ward of one position, the FF USBE ia reset and the phase 
of search for the “acdress mark" related to the header 
of the ist sector starts. 
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6.226.324. “Address Mark" reccgnition (ref timing 78B103727page 16). 


The "addresa mark" ig a special configuration of bit one 

and clock bit which precedes all the headers. written on 

disk. 

It is written during the header writing phase and consists 

of: 6 bits one with clock, 4 bits one without clock, 2 bits 

one with clock, 4 bits one without clock and 2 bits one 

with clock. 

The recégnition phase goes on in the following way: 

when two zero characters have been detected at the discri 
' minator output the clock line output (CODI) is constantly 

checked by means of a RIRA circuit (refer to specifica- 

tions 015740150). 

The signal ADREN, which is the output of this circuit, 

stays at zero when at the input there are the clocks and 

it raises when these last ones are not present for a pe- 

riod of time exceeding its internal period. 

If ADREN raises, it means that the first area in which 

the clocks are lacking has been found, so through the 


RESU one-shot circuit the pulse ee is created which - 
STARTS PtARC , ONE- SHOT, 


If ADREN goes down and raises once more and MARC finds 
ot one . it means that two subsequent clock absences have 
been detected and therefore the address mark has been re 
cognized ang the FF ADMA is set, through the ADRI pulse. 


- 662.6.3.5- Headers from the 1st_to the 9th sector 
(ref. timing 78B103727 page 18). 


Once the address mark has been recognized (FF ADNA = logic 

1), the one-shot circuit FCOS starts, which after having 

zeroed the counters BI and DA, at the end of its period 
forces to logic 1 the FF MOTO and PELE and in the abo 

ve mentioned counters, the configuration related to the 

first "1" of the subsequent “data mark". 

Upon the arrival of the first "1" above, the FF USBE i 

set and the first FF of MA is set to"1"similating the first lr 

bit of the data mark which otherwise would go lost. 
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The MA register then receives both the forced one and 
the two bits related to the track indicator arriving from 
@isk and then the whole content of MA is sent in the BU re 
gister and from here on the collector channel of CPU with 


the related accompanying trigger (TE2OT). 
The reading and sending to C.P.U. of the next two charac- 
ters of the header takes place with the same procedures | 
seen for the track header reading, as alzo the tuilding 

=up and check of the cyclic ende. az 
At the end of the header the SE counter advances of one Yt 


position, the FF USBE and PELE are reset and-the arrival 
of the configuration related to the next address mark is 


waited for. 
Last header (ref. timing 78B103727page 18) fi 


The last header reading occurs as the previous ones, except 
that with the TE2O accompanying the 36th character, the 
controller provides to send the signal of FINE to C.P.U., 
enting the transfer. 

The controller stays still busy for the time necessary to 
end the checks on the cyclic code, then after it resets 
the FF LOGS, removes the read gate and provides to free 
itself. . 


iy 


Cases of end 


The end is always issued by the controller in correspen— 
dence to the sending to C.P.U. of the 36th character. 

It is not possible to read a length exceeding 36 charac- 
ters or lengths which are not multiple of 3. 

Generally either only the track header (6 characters)or 
the track header + the 10 headers (36 characters) are 
read. 


Sipnals to the interface at the end of the command 


ERCAT : if a check error has occured on the command or a 
’ gynchronization error on the characters exchanged. 
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when a cyclic code error has occured on one or 
more headers read (FF ERCE = 1). It does not 
cause the instruction interruption. 


it is absent’ from the moment in which the com 
mand arrives until the end of the cyclic code 
of the last header read. 


when the end of track is -reached without having 
completed the reading of the 10 written headers. 
This signal, which can be removed sending to the 
controller a general reset command 'para.6.2.5e1e) 
is generated in the following way : 

at the beginning of the track to be read the FF 
RIDs is set, and if this one is still at i,i.e, 
the read instruction is not yet completed at the 
arrival of the next index mark, with this same 
one the FF DIRO is set which sends tha MARE si- 
gnal towards the interface. 


6e2ebe4e Headers verify (01001110) 


6 e2ebede le General 


The controller performs this particular type of instruc 
tion when, upon the reception of a verify command, the 
FF TESTA is at logic 1. 

With this instruction the characters sent by C.P.U. are 
compared bit by byt with the information that the head, 
previously peleoreds reads in the zones reserved to the 
headers. 

This command behaves towards CeP.U.as a write command, 
towards the disc handler as a read command. 

The header verify operation may be done only immediately 
after the writing of the headers themselves or,if appli 

' ed after having written the field pesgrice’ to data,must 
be limited to the Track Header. 

All the timings intervening in the check are derived from 

a delay line which cycles in synchronism with the infor- 

mation arriving from disk, 

As these information might undergo frequency shifts,due 

to variatious in the disk speed both inthe previous writ= 
ing and inthe deck under way,at thecontroller input there 
is an oscillator (P.L.0.)which modifies its frequency in 
function a Rie Show ewnsntianed VerreuiOns and generates the: 
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As it was already seen previously at para. 6.1.14. if 

the discriminator outputs are not correct, the phase chan 

ging logic intervenes providing to make the ones (BILE) 

and the clocks. (CCLE) come out on the correct lines. 

The characters arriving from C.P.U. are put in the BU 

register and then subsequently in MA from where they are 

shifted at evary delay line cycle. 

The last FF of MA (MAO7) is compared at proper times 
_with the information arriving from disk and should a com 

parison error.eccur, the FF ERDA is set which will signal 

SECET to the interface. The detection of an error does 

not fres the controller. 

All the characters to be checked, except the first one, 
-are asked in advance with respect to the transfer of the 

BU contents to MA as the C.P.U. will answer always with 
‘a certain. delay with respect to the request. 

The minimum time between TE10T and page acceptable by 

the controller is 1624 ns. 

The counts of BI and subsequently those of DA are checked 
‘by the FF MOTO which, depending whether it is at logic 
a’ 1 or 0, sete the counter BI to count in 8 or 6 bit mode. 
+ The FF MOSE indicating the characters format must not have 

been set al logic 1 during the previous addressing. 
' The meaning of the various control FF which intervene in 
this instruction are: 


USBI : at logic 1 it enables the outpu® of the quarts o- 
Bcillator and then the counts of BI and DA. 


USBE : at logic 1 it enables the outprts of the delay lie 
ne and then the counts of BI and DA. 


RIGA : at logic 1 it gives the read "gate" to the unit. 


GALE : at logic 1 it enables the outputs of the discrimina 
tor. 


5 


at logic 1 it indicates that two characters rero 
have been recognized at the discriminator output 
and that therefore its output channels are correct. 


ADMA : at logic 1 when-the configuration related to the 
address mark has been recognised. 


- RICA : at logic 1 it enables the requests in cycle of the » 
characters to be checked. St ., 
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MOTO : at the logic 1 besides establishing the count mo- 
de of BI, it enables the shift of the MA register 
and detects the comparison period. ~ 


COCE : at logic 1 it enables the building-up of ths cy- 
clic code and the shift of the SH register. : 


Initial phase (ref. timing 783103727 page 6) 


Upon the reception ef the verify command,it is stored in 
the FF VERE; the FF SETE and vEME are set, which serve, 
the first one to start the head selection phase anc the 
second the phase to wait for the track beginning. 

Upon the index mark arrival, the counters BI and DA are 
reset and then the FF EDER. is set which detects the sone 
concerning the Track Header. and the FF USBI which starts 
the counts of the above menticned counters. 

With the decoding 5 of DA (DOCS) DEME is reset and with 
DO13, i-e. after about 60 us from the index mark, RIGA is 
set which provides to transmit to the unit the read gate. 
At this point, the pulses sequence arriving to the con- =—\ 


- troller provides to start the variable fresuency oscilla “= 


tor (PLO), the discriminator and, if the outputs of this 
last one are inverted, the phase changing logic (refer f 
to para. 6.12116). | 
The discriminator outputs are used only when the PLO is 
synchronized and, for this purpose, from the moment in 
which the read gate raises to when these outpute are u- 
sed, a time equal to 7 characters must elapse. 

With the decoding DO20 the configuration of the first 1 
written on disk is forced in the counters BI and DA; the z 
FP GALS is set which enables the discriminator outputs, | 
the first character to be checked is requested and the 
recognition phase of two characters Zero on the discrimi 

nator data line starts. 


Track Heacer (ref. timing 783103127 page 17) 


After having recognized two characters (FF DUZE = 1), u- 
pon the arrival of the first bit on the data line, the 
FP USBE is set, which, for the whole period in which it 
stays at 1, allows the delay line to cycle and therefore 
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Bllows the output of sll the timings necessary to the 

reading. i 

From the decoding D042 to > D045, the FF RICA atays at 1 al 
lowing the request in cycle of the characters; from the 
decoding D043 to D046, the FF MOTO stays at 1, allowing, 

at proper times the transfer from the register BU to 

the register “A of the three characters of the home address, 

At every cycle of the delay line, the content of MA is 

shifted and its -ast FF (MAG?) is compared with the infor | | | 
mation arriving 7rom disk (BADI) for the whole period of |_| _| 
time in which MOTO stays set. In case of wrong comparison, fi 


FF ERDA is set. 
The cyclic code is built-up on the information read making 


the Exclusive OR between every bit and the last FF of SH 
for the whole period in which the FF COCE stays at 1 and 
writing the result in the FF ORES and from here in the 


first FF of SH. 
The contentsof this reg_ster at the end of the 3 characters 
of the home address, if no errors have occured, are << 


to the comnlement of *he cyclic code, so continuing th 
operation of ixciusive OR at the end all FF of SH will = 
at one - 


If this condition is not verified, the FF ERCE is set and 
S=SGET is signaled to the interface towards C.P.U. 

With the decoding DO7O the FF RICA raises and with DOT1 
the FF MOTO, which stay at 1 respectively up to the deco=— 
ding D073 and D074. 

During this period of time, the characters related to the 
record zero are read and compared in the same way of the 

three previous characters. : 

After the cyclic code check, the register SE moves forward 


‘of one step, the FF USBE is reset and the address mark re aa 


lated to the 1st sector header is searchei for. 
The lest character requested in this phase concerns the 


first character of the ist sector header. 


page 18) 


Once the address mark has been recognised (FF ADMA = lo-} 
gic 1)as described in para. 6.2.6.3.4. the puise TIMA is 
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gister MA the two ‘less significant bits of BU, where the-- 
re was stored the track indicator due to the arrival of ©. 
the tst character of the header: Pamuestet An ane BRSVL OURS 
phase. 
At this point; the onenshot. Deer F008. beatie ‘which, a . 
fter having zeroed “the counters ’3]- and DA, :at the end of | 
ite period (TA¥) farces’at’ “Logie. ‘4 the. FF OPO, PELE and 
RICA and in the aboue mentioned. ‘counters: the. configuration 
-related to” the. first “2 af, the: mubsequent - “data mark". 

Upon the arrivai at “the. first 1 ‘mentioned above; ths FF - 
USBE is. set ‘which, enabling the: timings: aliows* the: shift. 

of MA and - then: she - 220k 5 SF. the: trate: indicator: stored 
here with the: One. read: ‘Prom -dial,- a 
The check of ts ‘next tye. scharact ters: of. the ‘header occurs 
with “the same. procedures: seen +o cheek” the’ track header 
and” the builéing—ap- ‘and: check of the: ‘qyolic, Codes 

After such a check,- ‘the counter. SE moves forward of one 
step, the FF. ‘USBZ and PELE are reset andthe arrival of 
the configurat ton: “related to. the next “address mark is 
waited for. — 

The last remmest of ante phase concerns the first charas 
ter of the Following header. 


6.2.6.4.5. Last header (mete timing 783103727: page 18) 


The. check of; ; the: last header takes. place as the previous 
ones, only that-upon the arrival of the 36th character the 
egniroller ‘provides to send to the CPU interface the si- 
“gnal of FINZ’ and pot to call for additional characters. 
The controller stays still tusy for the time necessary to ~ 
end -the checks og the cyclic code; after that it resets 
the FF VERE and removes the read gate and becomes free. 


6.2.6.4.6. Cases of ent 


The end is alwags..issued by the contreller in correspon 

dence to the syrival from C.P.U. of the 36th character. 

It is not nessible to check for a length exceeding 36 

charactors oz for lengths which are not multiple of 3, 

‘otherwise there is the rink of not performing completely 

the comparison between the data sent from CPU and those 
~> read from fizz. 
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6.2.6.4-7. Signal to the interface at the end of the command ~ 


CAPET : when the command has been rejected. 


ERCAT : if a check error has occured on the command or & 
synchronism error on the characters exchanged. 


SEGET : when a cyclic code error bas occured in one or 
more headers read (FF ERCE = 1) or an error in 
the comparison among the data read and those ar= He 
- Piving from C.P.U. (FF RDA = 1). It -does not in 
terrupt the instruction under way. 


arrives to the end of the cyclic code of the last 


PEOOT : it is absent from the moment in which the command 
. header read. il 


shed. the reading of the 10 headers written. This — 
Signal, which can te eliminated sending to the con 
troller a general reset command, is generated in ae 


la é the following way: me 
‘at the beginning of the track to be checked the i} = 


‘MARET : when the track end is reached without having fini li 


FF RIDE is set. and if this is still at 1, ie. 
the read cinstruction has not yet been completed 
‘atthe arrival of the next index mark, with that 
same one the FF DIRO is set which causes the si- 
gaal MARE to the interface. 


6.206050. se. sna i 
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-The controller performs this special type of instruction R 
when,. upon Teceptton of a write command, the FF TETA is : 
at. logic 0. | 
With this instruction the head nee selected wri- 
tes on disk, in the field, reserved to the data, related 
to the addressed heeder,the serialized information deri- 
_ ved from those transmitted from C.P.U. 
.The timings needed during the writing phase are derived 
n by a quartz axcillator which oscillates at the frequency 
~- 7, v of 2.5 MHz while those which intervene during the phase 
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to recognize the header 
are derived from a delay line which performs its cycle in 
synchronism with the information arriving from disk. 
Every cell of the pulses sequence written on disk is al= 
ways formed by a bit followed after 400 ns by its clock. 
The characters to be recorded are stored in the register 
BU and from here they are transferred in the register MA 
when the following character has already been requested, 
as the CPU will answer always with a certain delay with 
respect to the request. 
The minimum time between TE10T and TU20T, acceptable by 
the controller is 1684 ns. 
This instruction has the capacity to work with the TE30 
set at logic"1",in fact when the controller gives to CPU 
the signal of having received the first character tran- 
smitted, the FF TEMA is set which maintains at logic one 
the TE30 for all the period of the transfer. 
The purpose of the TE30 at logic one is the one to redu 
ce to Othe § £-delay hetween TU20T accompanying 
the character and the Th30T indicating that the character 
has been received. 
The request of the first character is done long before 
the following ones, which ars in cycle. 
The maximum capacity of every block is of 238 characters 
if the characters format is at 8 bit mode (MOSE = 0) or 
384 characters if instead it is at 6 bit mode (MOSH = 1). 
The FF MOTO in AND with MOSE times the counts of the coun - 
ters BI and then DA. 
In the 38-bit mode writing of data all the bits of wach 
character sent from CPU are written unchanged, in the 
6—bit mode the first 6 bits of every character are writ- 
ten unchanged and bits by and tg are ignored. 


In the 6-bit mode writing no error synchronism check is 
performed. The FF which intervene to check the performan 
ce of this instruction are the same ones seen for the 
headers writing described in para. 6.2.6.2.1. 


Initial phase (ref.timing78B103727 page 6) 


In this phase which is common to all the operations on da 
ta, whea the write command is received, it is stored in 
the FF REGE (in the FF LECE in case of reading and VERE 
in case of verify),then the Ff SETE and RITA are set which 
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serve, the first one to start the head selection phase by 
sending to the disk unit the BUS5U bus line accompanied 
by the tag control SERIU and the second to enable the 
search for ths addressed header. 

At this point a period of time of about 60 ps must elapse, 
necessary for the head selection, setting the FF USBI which 
starts the counts of BI and DA and waiting for the decoding 
D013 of this last one. The FF RIGA is set which through 
the BUS1U bus line gives the read gate to the unit. 

With the decoding DC20 of DA, after the PIO has synchroni 
sed, the discriminator outputs are enabled setting the FF 
GALE. 

Now the two characters zero (DUZE = 1) must be recognized 
and then the phase is started to search for the configu- 
ration related to the first addrese mark which is met,as 
described in para. 6.2.6.3.4. 


€.2.6.5-3- Search for the beginning header (ref. timing 783103727 pa 
ge 16-19) 


Once the address mark has been recognized (FF ADMA = lo 
gic 1) as described in para. 6.2.6.3.4.,it makes the one- 
shot circuit [FOOS start which after having zeroed the counte: 
Bi and DA, at the end of its period generates the pul 
se TAMA which-forces at logic 1 the FF MOTO and PELE and 
in the above mentioned counters the configuration related 
to the first 1 of the subsequent “data mark". 

In addition TAMA writes in the last two FF of the regi- 
ster MA the contentsof the register TI concerning the 
track indicator stored in it with the addressing command. 
At the arrival of the first 1 of the "data mark" the FF 
USBE is set which, enabling the timings (TIOO — TIO3) al 
lows the shift of MA and therefore the check bit by bit 
that the track indicator read from disk is equal to the 
one stored. , 

The same operation of storage in MA and of check is repeat 
ed both for the information related to the cylinder sto— 
red in the register CI and the one of the head and of the 
sector stored respectively in HE and SE. 

The cyclic code which must be equal to the one written 
after the header itself is built up on the bits related 

to the header under exan. 
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If the heeder read in equal to the one addressed by the 
TI, CI, HE and SE registers and the related cyclic code 
is correct, the FF COCE, RITA, RICA, USBE are reset and . 


the operations are started on the data setting the FF DATI. 


In addition, the counter SE counts +1 so its FF asaume the 
configuration related to the subsequent sector address, 
allowing in this way the search for the next header when 
the length of the block on which to operate exceeds the 
maximum capacity of the data field of a sector. 

At the end of this phase, the FF NOTE and TiDI mst bs 
at logic zero. . 


Executive phase of writing (ref. timing 78B103727 page 20) 


Once the header has been recognized, the counts of BI end 
DA which in the previous phase were enabled by the FF USBE 
go on without interruption with the pulses of the quartz 
oscillator enabled by the FF USBI. 

Therefore the FF GAPE is set at logic 1 and with decoding 
D023 the FF DIGA and ERAS are set which serve respective 
ly to transmit to the selected unit the write gate on the 
BUSOU line and the erase gate on the BUS4U bus line. 

Now 12 zero characters are written, from decoding D023 to 
D035, then GAPE is reset. 

The out-of—cycle request of the first character to be 
written in the field reserved to data was done with D031 
and then in transmitting to C.P.U. the signal of recep— 
tion of the requested character the Fr TEMA was set which 
has the purpose to keep at logic one the TE30 for the 
whole period of transmission. 

Then 6 bits one are written and right after that, the 
configuration related to the "data mark". 

The FF RICA is set with the decoding D036 and the FF MOTC 
is set with the decoding D037, which serve respectively, 
the first one, to enable the request of characters in cy 
cle and the second, besides establishing in AND with MOSE 


the count mode of BI, to establish the transfer of the 


contertsof the BU register in MA and then the shift 
of this last one. 


‘The FF MOTO in AND with COCE enables the building up of 


the cyclic code through the FF ORES and the SH register 
as already seen in para. 6.2.6.2.3. 
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® Depending whether the characters format is 8—bit mode or 
6=bit mode, the data field may be of 288 or 384 characters 
so RICA remains at logic 1 up to the decoding 324 or 420 

of DA (1324), the FF MOTO up to the decoding 325 or 421 
(T1325) and the FF COCE up to the decoding 327 or 423 (1327). 
If MOSE is at 1 the FF OSEI follows the FF MOTO and makes 
BI count in 6—bit mode in the data field. The FF CHEC as 
usual allows the writing on disk of the cyclic code rela 
ted to the whole block; then the "post data" is written, 
the FF DIGA is reset and, after 10 counts of DA, the FF 
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ERAS. 

At this point, the head selection is removed if it is the 
last sector of a track and the operation must continue 
on the subsequent or the signal of end from C.P.U.(FINUT) 
has arrived. 

In the 2nd case, the pulse RESE is generated which resets 
the Fr which at the end are at logic 1 and frees the con 
troller. 


6.2.6.525- Passage from one sector to the following (ref. timing 
78B103727 page 20) 


e) 


This case occurs every time that blocks exceeding the mari 
mum Capacity of a sector data field must be written and 
therefore the operation started on a sector does not end 
at the end of the sector itself, but continues on the sub 
sequent one within the same track. 
The writing of the first sector occurs as described sub 
para. 6.2.6.5.4. then, if the operation must continue, 
with the decoding 1342 the FF RIGA is set which sends 
the read gate to the selected unit, with the same proce= 
dures the FF GALE is set which:enables the discriminator 
outputs, two characters zéro are recognized (FF DUZE = 
logic 1) and the configuration related to the “address 

_ mark" of the next header is waited for a described in 
para. 6.2.6.5.3. : 
If this last one will be recognized as being equal to the 
contents of registers TI, CI, HE and SE the remaining 
characters will be written as described in para. 6.2.6.5.4. 
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6.2.625066 assage from one track to the subsequent (ref. timing 
~ a anion areas 20) 


This case occurs every time the writing has been started 
on a track and must continue on the subsequent track wie 
thin the same cylinder. 

The writing of the last sector of the track occurs as de 
scribed sub para. 6.2.6.5.4. then if the operation mst 
continue on the first sector of the subsequent track, the 
head selection is removed resetting the FF SETE and the 
BUS7U (EDVA) bus line is sent to the unit fol:lowed after 
a certain time by the tag control (ADVA) in order to make 
count +1, both the counter which on the disk handler sto 
res the head code and the one on the controller (KE). 
Upon the arrivai of the index mark, the selection is sent 
to the new head setting again the Fr SETE and after having 
performed the phase described in para. 6.2.6.5.2. the sub 
sequent header is searched for. 


6.206. 50Te Last sector of a cylinder (ref. timing 78B103727 page 20) 


(9: 


If a writing is under way on the last sector of a track 
and, at the end of the sector itself, the transfer is not 
over yet, the controller behaves «s per parae 6.2.6.5.6., 
except that, if the track is the last one of a cylinder, 
the disk handler sends to controller the signal of cylin 
der end (FICIU). © 

This signal, which has been caused by the fact that the 
counter, storing the head code on the unit, has counted 
+1, is stored on the controller in the FF FISE at the 
subsequent index mark and it is transmitted to C.P.U. on 
the lead which signals end of sequence (FISET). 
Meanwhile, the FF ERPO is set, a character is requested 
from C.P.U. and upon its arrival the end from controller 
(FINET) is signaled to C.P.U. 

With the subsequent TU20.FINU, the controller is freed. 
In this case a character exceeding those actually writ— 
ten in disk is exchanged with C.P.U. 
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Last sector of alternative track 


If a writing is wider way on the last sector of an alter 
native track and at tne end of the track itself the tran 
efer has not yet been completed, the controller behaves 
as per para. 6.2.6.5.4. setting also the FF FIPI which is 
sent in OR by the signal of cylinder end went by the disk 
handler, so the controller behavior is similar to the one 
described in para. 6.2.6.5.7. 

At the end of the instruction, the signals of sequence 
end (FISET) and end from outside (FINET) are sent te 
C.P.U. 


Checks 


During the performance of this instruction, the followans 
checks are made:. 


— consecutiveness check between the header of a sector and 
the subsequent one (refer to para. 6.2.6.9.1.); 


- check that the head-holding arm is positioned on the ad 
dressed track (refer to para. 6.2+6.9e2.)3 


- check that the track indicator read is equal to the one 
addressed (refer to para. 6.2.6.9.3-)< 


Cases of end 


a. End from C.P.U. 


If the end is issued from C.P.U. when the last sector 
interested to the instruction has not yet been comple 
ted, the controller provides to stop the characters 
request (TEIOT) and to write "O" until the sector is 
completed. 

During thia time, both the controller and the disk 
handler stay busy. 


be End from controller. 


The controller provides to signal the end (FINET) to 
C.P.U. in the following cases: 
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- when at the end of the writing of the last sector of 
a cylinder, the transfer has not yet been completed 
(para. 6.2.6.5.7.), also the cylinder end (FISET) is 
signaled; 


- when at the end of the writing of the last sector of 
an alternative track, the transfer has not yet been 
completed (para. 6.2.6.5.8.), also the cylinder end 
(FISET) is signaled; ~ 


~ when a consecutiveness error occurs on the headers 
(para. 6.2.65.9.1.), also ECOLT is signaled; 


- when, because of a wrong positioning, the bezinning 
header cannot be found within a certain time (para. 
6.2066922.), 8180 EGOLT is signaled; 


— when a track indicator different from the one addres 
sed has been detected (para. 6.2.6.9.3.), both EGOLT 
and IGOLT are signaled. 


In all the cases listed above, the controller exchanges 
with C.P.U. a character more than those actually written 
on disk. 


O 


6.206266 Read Data (01000000) © 


6.2.6.6 16 Ceneral 


The controller performs this special type of instruction 
when, upon reception of a read command, the FF TETA is at 
logie 0. ’ 

In this instruction the head previously selected, after 
having found the addressed header, transfers the seria—- 
lized information of the subsequent data field from the 
disk handler to the controller which, after having paral 
* lelized them, sends them to C.P.U. with the related ac— 
companying triggere 

The timings which intervene are derived from a delay li 
ne which cycles in synchronism with the information ar- 
riving from disk. a 
The procedures to read and transfer the information 

to C.P.U. are the same onesseen for the headers reading 
(para. 6.2. 6.3010) 
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The data block consists of 2304 bits, which may be read 
in & bit mode (288 characters) or in 6—bit mode (384 cha 
racters) depending whether the FF MOSE is at papers "Oo" or 
“mqe, 

As we have seen previously, the FF MOSE and MOTO drive 
the counts of BI and DA. 

In the 8=bit mode, the bita read are sent unchanged to 
C.P.U., while in the 6—bit mode, the controller provides 
to re~build the informatior to 8 bits to send it to the 
interface, expanding the information in the following 
way: the first 6 bits (AIFUT — FIFUT) stay unchanged 
while the 7th bit is equal to the . complement 

of the 6th bit (CIFUT = FIFUT) and the 8th bit is equal 
to the 6th (LIFUT = FIFUT). 

In the 6—bit mode reading, the synchronization check is 
not performed. 


6.2.6.6.26 Initial phase and beginning header search 
(ref. timi..¢78B103727 page 6-16-19) 


The initial phase and the one of the beginning header 
phase are similar to the write phase described in pera. 
6.2-6.5626 and 6.2.6.5030 


6.2.6.603- Reading execution phase (ref. timing7&B103727 page 21) 


Once the header has been recognized, the counts of BI and 
DA, which in the previous phase were enabled by the FF 
USBE, go on without interruption with the pulses of the 
quarts oscillator enabled b; the FF USBI. 
The possible splice area mest be overcome which might exist 
between the 10 characters of the “Erase delay" and the 12 
characters zero which from time to time are written in 
the data writing operations and which is almost coinci- 
dent with the decoding D023 of DA. 
With the decoding D025 the FF PELE is set and the read 
gate is sent again to the unit (FF RIGA = logic 1). 
With the decoding DO31 the FF USBI is reset, the PLO 
outputs are enabled setting the FF CALS and the configu 
ration of the first "one" written on disk (F035) is for 
me ced in counters BI and DA. 
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Once two characters sero (DUZE = 1) have been recognized 
at the arrival of the above mentioned "one" from disk © 
(DALE), the FF USS is set, which enables again the ti- 
mings in synchronism with the disk. 

With the decoding D037 which detects the data field be- 
ginning, the FF MOTO is set which enables the loading of 
the MA register with the information arriving from disk 
and, at the end of every character, the character tran— 
sfer to C.P.U. 

If MOSES is at.1, the FF OSEI follows the FF MOTO and ma~- 
kes BI count in 6—dit mode and allows the transfer AD: BU 
of only the first 6 bits of MA. 

The transfer of the MA contents in BU is done by the pul 
se MAJ which provides also to generate the character ac 
companying trigger towards C.P.U. (TE2OT). 

At the decoding D037 also the FF COCE raises which ena- 
bles, for the whole period in which it stays at 1, the 
building-up of the data field cyclic code allowing the 
Exclusive OR between the bits of the information read and 


the contents of the last FF of SH. The result of the above 


mentioned operation is stored every time in the FF ORES 
and from here in the 1st FF of SH. 

At the end of the block, the contents of the rerister SH 
must be equal to the complement of the evclic code, so 
continuing the operation of Exclusive OR at the end all 
FF of SH will be at one. 

If this condition is not verified, the FF ERCE is set and 
SEGET is signaled to the interface towards C.P.U. . 

With the decoding T325 the FF MOTO is reset and with the 
decoding T327 the FF COCE and US3E are reset while the FF 
USBI is set. 

With the decoding T338 the head selection is removed if 
it is the last sector of a track and the operation must 


continue on the following, or the signal of end from C.P.U. 


(FINUT) has arrived. 
In the 2nd case the pulse RESE is generated which resets 
the FF which at the end are at logic 1 and frees the con 
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6.2.6.6.4. Passage from one sector to the subsequent roe 
(ref. timing 78B103727page 21) 
This case occurs when the block to be read exceeds the 
maximum capacity of a sector data field and therefore the 
operation will have to continue on the following sector 
within the same track. - | 
The reading of the first sectcr takes place as described 
in para. 6.2.6.6.3., then, if the operation must continue i 
up to thedecoding T342,the FF RIGA is set and sends the speed 
read gate to the selected unit, with 1348, the FF GALE is 
set and enables the discriminator. outputs. 

6.2.6e605e Passage from one track to the subsequent one are 


tents of the register TI, CI, HE and SE the remaining 
characters will be read as described in para. 6.2.6.6.3. 


Then two zero characters are recognized (FF DUZE = logic 4) 
and the configuration related to the "address mark" of 

the next heater is waited for es described in para.6.2.6.5. 3 

If this last one will be recognized as equal to the con— 

(ref. timing78B103727 page 21) 
This case occurs every time that the reading has been || 
started on one track and must continue on the subsequent 

track within the same cylinder. 

The reading of the last sector of a track occurs as de=- i 
scribed in para. 6.2.6.6.3. then, if the operation must 

continue on the first sector of the subsequent track, the 

head selection is removed resetting the Ff SETE and the 

BUS7U bus line (EDVA) is sent to the unit followed after 

a certain period of time by the tag control (ADVA) so that ae ° 
both the counter that on the disk handler stores the head 

code and the one on the controller (HE) count +1. 

At the arrival of the index mark the selection is sent to , 

the new head setting again the FF SSTE and, after having 


performed the phase described in para. 6.2.6.5.2., the 
subsequent header is looked for. 
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6.2.6.6.6. Last sector of a cylinder (ref. timing 78B103727page 21) 


If a reading is under way on the last sector of a track 
and, at the end of the sector itself, the transfer has 
not yet been completed, the controller behaves es per 
para. 6.2.6.6.5. except that, if the track is the last 
one of a cylinder, the disk handler sencs to the control 
ler the end of a cylinder signal (FICIU). 

At the subsequent index mark this signal is stored in the 
FF FISE and transmitted to CPU on the lead signaling end 
of sequence (FISET); in the same instant the FF ERPO is 
set and the signal of end from outside (FINET) is tran= 
emitted to CPU with the related accompanying trig 

(TE20). 

When the C.P.U. will send the end (FINUT), on the control 
ler the pulse RESE shows which will provide to reset the 
main FF of the controller and to free it. 

In thie case the controller exchanges a spurious charac- 
ter with CPU. 


6.2.6.6.T-« Last sector of alternative track 


If a reading is under way on the last sector of an alter 
native track and at the end of the track itself, the tran 
sfer has not yet been completed, the controller behaves 
as per para. 6.2.6.6.5. setting though also the FY FIPI 
which is sent in OR with the signal of cylinder end sent 
by the disk handler, so the controller behavior is simi- 
lar to the one described in para. 6.2.6.6.6. 

The signals sent to CPU are those of end of sequence 
(FISET) and of end from ourside (FINET). 


\ 6. 2.6.6. 8. Checks 


During the performance of this instruction, the following 
checks are applied: 


— consecutiveness check between the header of a sector and 
the one of the subsequent (refer to para. 6.2.6.9.1.); 
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check that the track indicator read is equal to the ad 


* dressed one (refer to para. 6.2.6.9e3e). 


6.2.6.6.9. Cases of end 


Be 


co | neonememanee 


End from C.P.U. 


If the end is issued by C.P.U. when the last sector in 
terested by the instruction has not yet been completed, 
the controller provides to stop the transfer of the che 
racters to C.P.U., but it completes the reading of the 
whole sector and checks the correctneras of the cyclic 
code. 

During this period both the co::troller and the disk 
handler are busy. 


End from controller. 


The controller provides to signal the end (FINET) to 
CPU in the following cases: 


-— when at the end of the reading of the last sector of 
a cylinder the transfer has not yet been compleied 
(para. 6.2.6.6.6.), also the end of cylinder (FISET) 
is signaled; eS 


=— when .at the end ‘of the reading of the last sector of 
an alternative track the transfer has not yet been com 
pleted (para. 6.2.6.6.7¢), also the end of cylinder 
(FISET) ie signaled; 

- when a consecutiveness error occurs on the headers 
‘ (para. 6.2.6.9.1.), also ECOLT is signaled; 


~ when because of a wrong positioning the beginning 
header cannot be found within a certain period of 
time (para. 6.2.6.9.2.), also ECOLT ia signaled; 


- when a track indicator different from the addressed I i 
one has been detected (para. 6.2.6.9.3.), both EGOLT 
and IGOLT are signaied. j 


In all the above listed cases, the controller exchanges 
a spurious character with CPU. 
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6.2.607s Initialization reading 


6.2.6.7. 1. General 


The controller performs this special type of instruction 
when, after having received from GPU the signal of gene- 
ral reset (CAGUT), the C.P.U. itself sends it a read com 
mande ; 

The reset signal had put to logic zero the Fr TETA and 
NOSE and to logic 1 the FF LEIN forcing the addressing 
registers of the controller in crder to address the sec 
tor "Oo" of the track "0" of the cylinder 00 with the 
track indicator set to indicate good track. 

This instruction is performed in all its vhases as a nor 
mal data reading (para. 6.2.6.6.) except that here the 
FF SINO intervenes which allows to send to CPU the even cha 
racters written on disk. 

At the end of the 2nd sector and in correspondence of 
the Ti20 accompanying the last character, the controller 
sends to CPU the signal of end from outside (FINET) and 
with the subsequent FINUT the controller is freed. 


. 
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6.2.6.8. Data Verify (01001110) 


6.2.6.8.1. Ceneral 


The controller performs this special type of instruction 
when, upon the reception of a verify command, the FF TETA 
is at logic O. In this instruction the head previously 
selected, after having found the addressed header, tran- 
sfers the serialized information of the subsequent data 
field, from the disk handler to controller where they 
are compared bit by bit with the characters sent from 
C.P.U. : 

As far as this last one is coricerned, the check command 
behaves as a write command while, as far as the handler 
is concerned, it behaves as a read coumand.e ' 

All the timings which intervene in the execution phase 
of the check are derived from a delay line which cycles 
in synchronism with the information arriving from disk. 
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The procedure to read from disk and compare with the infor 
mation arriving from CPU are the same as those’ seen for 
the headers check (para. 6.2.6.4.) 

This instruction has the peculiarity to work with the 
TE30 set at logic one so to reduce to zero the echo time 
between the Tz20T accompanying the character to be compa 
red and its TS30T indicating reception. 

In the T530 indicating the reception of the first charac 
ter, which is requested in advance with respect to the 
following ones which are in cycle, the FF TEMA is set which 
maintains at logic one the TE30 for the whole period of 
the transfer. 

As we have already seen previously, the FF MOTO and MOSES 
adjust the counts of BI and DA. 

If the contents of a whole block are checked and operation 
is in 8bit mode, the characters exchanged with C.P.U. are 
288, if operation is in 6-bit mode they are 334; in the 
first case the FF MOSE is at logic zero, in the second it 
is at logic %. 

In the 6-bit mrde, the bits bd a bg of every character 
arriving from CPU are not compared and the synchronism 
check is not performed. 


6.2.6.8. 2. 


Initial phase and bepinning header search 
(ref. timing 78B103727 page 6-16-19) 


The initial and the beginning header search phase are simi~- 
lar to the one for writing described in para. 6.2.6. 3 26 


6.2.6.8.3- Check execution phase (ref. timing78B103727 page 22) 


Once the header has been recognized, the counts of 3I and 
DA, which in the previous phase were enabled by FF USBE, 

go on without stopping with the quartz oscillator pulses 

enabled by FF USBI. 

A way is found to overcome a possible splice area existing 
between the 10 characters of the "Erase delay" and the 

12 characters zero which from time to time are re-written 

in the data writing operations and which is almost coin 
cident with the decoding D023 of DA. 

With the decoding D025 the FF PELE ia set and the read 
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are enabled and the pulse FODA is generated, which has the 
purpose to force in the counters BI and DA the configura 
tion of the first one written on disk and to generate the 
request of thu first character to be compared to C.P.U. 
With the TE30 indicating the reception of this character, 
the FF TEMA is set on the controller which will maintain 
at logic one the TE30 up to the end of the transfer. 
Once two characters zero have been recognized (DUZE = 1); 
upon the arrival of the first bit one from disk the FF 
USBE is set which enables again the timing in synchronism 
with the disk. 

With decoding D036 the FF RICA is set which enables the 
requests of the characters in cycle tc C.P.U.; with de— 
coding D037 both the FF CODA and the FF MOTO are set-which 
respectively serve, the first one to enable the comparison 
bit by bit of the information and the second, beside esta 
blishing in AND with MOSES the count mode for BI, to enable 
the transfer of the contents cf the register BU in MA and 
consequently the shift of this last one. 

If MOSE is at 1, the FF OSEI follows the FF MOTO and ma- 
kes BI count in 6~bit mode and allows to take out from the 
comparison the last two bits of every character stored in 
MA (MAO6 and MAO7). 

With a certain advance with respect to the transfer of the 
contents of BU in MA the subsequent characters to be com 
pared with C.P.U. are requested. 

With decoding D037 also the FF COCE has raised which ena 
bles, for all the period in which it remains at 1, the 
building up of the cyclic code of the data field, allo 
wing the Exclusive OR between the bits of the information 
read and the contents of the last FF of SH. 

The result of the operation mentioned above is stored, 
from time to time in the FF ORES and from here in the 
first FF of SH. 

At the end of the block, the contents of the SH register 
must be equal to the complement of the cyclic code, so 
continuing the operation of Exclusive OR at the end all 
FF of SH will be at one. 

If this condition is not verified, the FF ERCE is set and 
SDGET is signaled to the interface towards CPU. 

With decoding T325 theFF MOTO and CODA are reset and 
with decoding 1327 the FF COCE and USBE are reset while 
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the FF USBI is set. 
With decoding T338 the head selection is removed if it is 
the last sector of a track and the operation must conti- 
nue on the subsequent one, or the signal of end from 
C.P.U. (FINUT) has arrived. 

In the second case the pulse RESE is generated which re- 
sets the FF which at the end are at logic 1 and frees 

the controller. 


Passage from one sector to the following 
(ref. timing 785103727 page 22). 


6.2.6.8.4. 


This case occurs when the block to be checked has a length 
exceeding the maximum length of the data field of a seo 
tor and therefore the operation will have to continue on 
the following sector within the same track. 

The check of the first sector occurs as described sub pa 
ra. 6.2.6.8.3. then,if the operation must continue up to 
deceding T7342, the FF RIGA is set which sends the read 
gats to the selected unit; with T342 ,the FF GALE is 

set which enables the discriminator outputs. 

Then two characters zero (DUZE = logic 1) are recognized 
and the configuration related to the "address mark" of 

the next header as described in para. 6.2.6.5.3. is wai=- 
ted for. , 

If this last one will be recognized equal to the contents 
of the registers TI, CI, HE and SE, the remaining charac 
ters will be read as described in para. 6.2.6.8.3. 


6.2.62865- Passage from one track to the following 


(ref. timing 78B103727 page 22). 


This case occurs every time that the check has been star 
ted on one track and it must continue on the subsequent 
track within the same cylinder. 

The check of the last sector of a track occurs as descri 
bed sub para. 6.2.6.8.3. then if the operation must con- 
tinue on the first sector of the subsequent track, the 
head selection is removed resetting the FF SETS and the 
bus line BUS7U (EDVA) is sent to the unit followed after 
a certain period of time by the tag control (ADVA) so to 3 
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make count +1 both the counter which on the disk handler ‘ 
stores the head code and the one on the controller. 

At the arrival of the index mark the selection is sent 

to the new head setting again the FF SETS and after ha- | 
ving performed the phase described in paras 6.2.6.5.2. 
the following header is looked for. 


6.2.6.8.6. Last sector of a cvlinder (ref. timing 788103727 page 22) 


If a check of’ the last track sector is under -way and, at 
the end of the sector itself, the operation has not yet 
been completed, the controller behaves as per para. 6.2. 
6.8.5. except that if the track is the last one of a cy— 
linder, the disk handler sends to the controller the si- 
genal of cylinder end (FICIU). 

This signal, caused by the fact that the counter storing 
the head code on the unit has counted +1, is stored in 
the FP FISE and at the following index mark sent to CPU 
on the lead: signaling end of sequence (FISET). 

Meanwhile the FF ERPO is set, a character is requested 
to CFU and upon its arrival, the end from controller 
(FINET) is signaled to CPU. 

With the subsequent TU20.FINU the controller becomes 
free. In this case a spurious character is exchanged 
with C.P.U. 


3 


622.625. 76 Last sector of alternative track 


If a check of the last sector of an alternative track is 
under way, and at the end of the track itself the transfer 
has not yet been completed, the controller behaves as per 
para. 6.2.6.8.5. setting ,though ,also the FF FIPI which ie 
sent in OR with the signal of end of cylinder sent by the 
disk handler, eo the behavior of the controller is simi- 
lar to the one described in para. 6.2.6.8.6. 

The signals sent to CPU are those of end of sequence CFL. 
SET) and of end from outside (FINET). 
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Checks 


During the performance of this instruction, the following 


checks are made: 


check the consecutiveness betweer the header of one sec 


tor and the following one (refer to para. 6. 20609el0)} 


check that the head—-holding arm is positioned on the 
addressed track (refer to para. 6.2.6.9-2e)} 


check that the track indicator read is equal to the ad 
dressed one (refer to para. 6.2.6.9.3<)« 


Cases ‘of end 


“2nd from C.P.U. 


If the end has been issued by C.P.U. when the compari 
son of the last sector interested by the instruction 
has not yet been completed, the controller provides 
to stop both the request of characters to CPU and the 
data comparison. 


The reading continues until the whole sector is comple 


ted in order to verify the correctness of the cyclic 
code. ; 


During this time, both the controller and the disk han 


dler stay busy. 
End from controller. 


The controller provides to signal the end (FINET) to 


. CPU in the following cases: 


— when at the end. of the check of a cylinder last sec 
tor, the transfer has not yet been completed (para. 


6.2.6.8.5.), also the end of cylinder (FISET) is signa 


led; 


— when at the end of the check of the last sector of 
an alternative track the transfer has not yet been 
completed (para. 6.2.6.8.7.) algo end of cylinder 
(FISET) is signaled; 


=- when a consecutiveness error occurs on the headers 


(para. 6.2.6.9.1.), also EGOLT is signaled; 
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~ when because of a wrong positioning the beginning 
header cannot be found within a certain time (para. 
6.2.6.9.2.) also EGOLT is signaled; 


- when a track indicator different from the addressed 
one has been detected (para. 6.2.6.9.3.) both EGOLT . 
and IGOLT are signaled. 


. In all the cases mentioned above, the controller exchanges 
one character more with CPU. 


6.2.609~ Checks during the operations on data 


64206090142 Consecutiveness checks 


This is a check which intervenes every time the operation 
started on one sector must continue on the subsequent 
sector within the same track or cylinder and it is done 
in the following wav: when the beginning header is reco— 
gnized, the FF RICO is set and if the following headers 
are not consecutive to the first one, both the FF EGOL 
which transmits the EGOLT signal to the CPU interface and 
the FF EXPO are set on the controller. 

At this point two cases can be distinguished: 


tomers = 


——— 


2 
9 


1... 
\ 


ae Write and verify. 
If a data write or verify operation is under way, when 
F¥ ERPO raises a character is requested from CPU (TE 
10T); upon the arrival of this character, the control 
ler sends to CPU the Bignal of end from the outside 
(FINET)and at the signal FINUT of answer it becomes free. 
In this case a character more than those written on 
disk is exchangede 


be Read. 

If a read operation is under way when F* ERPO raises, 
also the FF FINE raises which transmits to the inter- 
face the signal of end from outside (FINET) and the 
trigger accompanying the signal itself (TE20T) is ge- 
nerated. ; 

The controller, which in this case exchanges a spurious 
character with CPU becomes free when the CPU sends the 
signal of end (PINUT). 
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In order that this control does not give error, the hea- 
ders must be written as indicated in para. 4.3.4. 


Positioning check 


This check intervenesif the beginning header is not found 
within two consecutive "index marks". 

When searching for the header, upon the arrival of the 
first “index mark" the FF RIDE is set and it is reset 
when the beginning header is found; if thia has not yet 
occured upon the arrival of the second index mark both 
FF EGOL, which transmits to the CPU interface the EGOLT 
signal, and the FF ERPO are set. 

At this point the cases described sub points a. and be 

of para. 6.2.6.9.1. can be distinguished. 

This check is performed also in the passage from one track 
to the subsequent. 


Track indicator check 


If in the phase to search for the header the track indi- 
cator of the header read is different from the one sto- 
red in the TI register, the FF TIDI is set which is re- 
set at the end of the check of the header cyclic code, if 
this is wrong or it stays at logic 1 signaling IGOLT to 
the CPU interface, if it is correct. 

If the beginning header is not found within two subse— 
quent “index marks" the ZGOLT signal shows as described 
in para. 6.2.6.9.2. which will be present together with 
IGOLT. 

At this point the cases described sub Sointn a) and b) of 
para. 6.2.6.9.1- can be distinguished. 


Logic for the diagnostics 


General 


This logic essentially consists of a couuter which counts 
+1 every time the CPU sends to the controller a command 
of selector advance. 

The decodings of the FF counter have the task to start . 
some es logics which allow to simplify the control- 


ler diagnos 
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6.2.7 e2e Selector advance command 


This command, which must be used only by the diagnostics, 
is done by the controller every time,in the information 
arriving from CPU related to the command code,;there are 
either bit EIFUT or bit LIFUT. 

These two signals, which are derived directly from the in 
terface receivers,are set in OR between them and subse- 
quently pulsed by the signal TUDI derived by the pulse 
accompanying the command itself (TU2OT). 

The controller never rejects this command, even if at the 
end of the command itself there is on the CPU interface 
the signal CAPET. 


6.2.7230 Position 00 


The diagnostic position 00 is determined by the decoding 
OOPI of the FE counter; after a clear, it is set in posi 
tion 00. 

This position enables the sending of the signal of end 
(FINET) to CPU; in positions different from CO the end 
is stopped. 


6.2.7 ede Position 01 


The diagnostics position 01 is determined by the decoding 
O1DI of the counter FE. : 

In this position the controller behaves in the following 
way: 


—- it inverts the check bit of the information arriving 
from the distributor channel, exchanging between them 
the normal conditions of set and of reset of FF BUO8 of 
the BU register, where the signal MIFUT should be sto— 
red. , 


Position 02 


The diagnostic position 02 is determined by the decoding» 
O2DI of the counter FE. 

In this position, the controller behaves in the following 
way? . . 
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- upon the reception of an header writing command it wri 
tes in the wrong way all the cyclic codes related to 
the headers themselves (either all "1" or all *0"); 


- upon the reception of an end command (FINUT) from C.P.U. 
during a writing, reading or check with the reset of the 
FF MOTO, the status of SH related to the cyclic code of 
‘the information read or to be written is frozen. 

The contents of SH may be seen analyzing the signal NOZE 
connected on the lead NU1OT of the interface with CPU; 


- it stops the issue of the signal TIBI which when COCE 
is soing down would reset the register SH; 


- it stops the synchronism check causing then the raise 
of the error channel signal (ERCAT}. 


6.2.7.6. Position 03 


The diagnosti~ 03 position is determined by the decoding 
= O3DI of the counter FE. 
oO In this position, the controller behaves in the following 
ways 
- it stores the signal PORI in the FF FISE 
- it stores the signal POTI in the FF O8RI 
- it stores the signal POLI in the FF O9RI 
- it stores the signal PORE in the FF ERDA 


The contents of these FF may be pseudoread in the diagno 
stic position 10. 


6.2e7e7e | Position 00 — 03 


The diagnostic positions from 00 to 03 are determined by 

the signal AUG. 

When ASER is at logic 1, the outputs of the register BU 

are connected to the collector channel of CPU and the rai 

se of the improbability signal (CAPET) is enabled. 

When ABER is at logic O, the norma! ways to generate the 

Tu20 accompanying the character are stopped and the same 

ones are generated inconditionally at every request of 
- the CPU (TU10T); also tho switching of the FF GIRO is ena 
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X For the whole period in which ABER is at zero, the pseudo 
reading of the signals internal to the controller connec 
ted with the collector charmel are performed. 


6.2.7.8. Position O4 = 10 


These positions are determined hy the decodings from O4DI to 
10DI of the counter FE; each one of the positicns enables 
to send to the CPU collector channel some signals inter 

nal to the controller allowing their reading. 

The tabie below gives the internal signals which at every 
diagnostic position are sent to CFU on the various leads 

of the collector channels 


a oo 


BUOT 
0535 
D374 
GIRO 
GIRO 
GIRO 
GiRO 


CODIN 
FIPIN 


6.20729 Position 11 


The diagnostic position 11 is determined by the deco— 
ding 11DI of the counter FE. ~ 

In this position, upon the reception of an header wri- 
ting command, the clock writing in the zone of the-"mis- 
sing clocks" does not stop. 
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6.207210 Signals sent _on free interface leads 


The interfece leads not used by the controller are used 
to send to CPU some internal signals as indicated belows 


Internal sipnal Interface signal 


OFMTUN MAPET 
O4TE MATET HL 


NOZE Nu10T 
OopI NU2CT 
OOBI NU30T 


6.200710 DA counter test | 


There is the possibility to make the DA character counter 
count step by step sending to the controller an eddrss— 
sing or positioning command when the diagnostics seleo= 
tor is in: positions Od or 05 and then pseudoread the coun Ee 
ter contents. an 
The counts are in relation with the number of characters 
sent with the above mentioned commands. He 


The counter contents may be pseudoread in neal tion Od 


and 05. . | 
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GOhNERAL CHARACTERISTICS 


Electric characteristics 


INPUT 


Three~phase power supply voltage Ver. 220 o 208 
Power supply voltage frequency Hz 50 0 60 | 


Absorbed power with full load: VA 660 
Current absorbed by phase at full load A eff. #* 
Power factor with full load cos 0,87 


Yeld 


OUTPUT © 


Continuous nominal voltage .- V 43. ~3 +5,2. 45,2 -36 

Continuous nominal current A 3,2 8,24 12 15,5 2 

Msx. Error on the output , 

voltage 3 % 2 2 3 3 

Max. Error in static regim: mV 10 30 140 160 

Max. Error in dynamic regime m¥ 10 10 50. =50 56 

Time needed to return within 

the adjustment range for dy 

namic ‘variations mS 20 20 50 #50 = 50 
“lL Ripple mV 15 15 40° 40 ‘40 


‘Maximum performance tempe— | 

rature limits °C + 10 + 368 

Thermal shif't nmy°C1,5 0,4 4,5 5,4 
‘Developed Kcal/h 280 


* As it a power supply with three-phase and mono—phase 
supply, the absorptions on the single phases are: 


Phase X 2.3 A 
Y 4 A 
Z 254A 
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Introduction 


the DSC 157 subsystem 


"Switching" adjustment system. 


be adjusted to 5.2V. 


justment systom. 


Physical configuration 


beled as follows: 


Weight Kge 70. 


The ALI 130 supplies the d.c. power supply voltages to 


It supplies the following stabilized voltages: 


-36 V with a maximum current of 2 A 
-3 V with a maximum current of 8.24 A 
+3 V with a maximum current of 3.2 A 
+5 V_ with a maximum current of 12 A 
+5 V with a maximum. current of 15.5 A 
The voltages -<36V, +5V, were obtained by means of a 


In order to reoover the voltage failures on the distri 
bution cables the output voltage of the +5V boxes must: 


The +3V voltage was obtained by means. of a parallel ad- 


The -3V voltage was obtained by means of a mixed system 
of SCR pre=-adjustment and parallel adjustment. 


The power supply consists of 2 and a half SMN modules la- 


Transformers module (1 module), Adjustments module (1 mo= 
dule), Commands module ($ module) Fig» 1 — 1. 
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Fig. 1 = 1 Modules arrangement 


1 Commands module 
2 Adjustment module 
3 Transformers module 
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The commnads module contains: 


the input a.c. protection fuses 
the input a.c. filters 
— general line switch 
-~ the command and signal circuits 
- the service rectifiers for the +3V -3V voltages. 


The transformes module contains: 


- the supply transformes 

- the d.c. voltages power rectifiers 

- the auxiliary voltages rectifiers 

= the breaker circuits for the slow voltage protection. 


The adjustment module contains: 


- the protection fuses of the d.c. voltages 

- the switches to make the various power supplies work 
with an internal load instead of an external one 
the relays to measure the currenta issued 
four adjustment boxes (two for the +5V, one for the 
-36V and one for the +3V voltages). 


Every box related to the +5V, -36V voltages contains: 


~- the switching transistor _ 

~ the switching transistor command circuit 

~ the current protection circuit 

= the circuit for.the fast voltage protection 

- the levelling LC filter of the output d.o. voltage 


The box related to the +3¥ voltages contains ; 


- the ‘power transistors 

- the command circuits of the. power transistors 
= the shunf to measure the current 

- the command circuits of the controlled diodes. 
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FUNCTICNAL DESCRIPTION 
Performance principle of a switchin ower suppl 


The performance of the switching stabilized power supply 
may be understood considering the general diagram given 
in fig. 2—1. 


Non~stabilized D.C. 1 Filt 
lL. — Power Supply. — J | ee L = ne 


——_—— ——,_ <a 


Pig. 2-1 — General diagram of a "switching" power supply. 


It is divided in three main parts: 


"= the first consisting of a.non stabilized d.c. power sup 
ply, supplies to the other parts a higher value voltage 
than the one required by the stabilized output; 


the second, consisting of a transistor which is used as 
a switch, supplies to the filter circuit voltage and 
current pulses at the constant frequency of about 500 

' Ha; 

the third, consisting of a filter circuit, integrates 
the voltage pulses received and supplies them in out 
put under the form of a d.c. voltage whose values dependa 
on the form of the pulses received. 
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The transistor works at a fixed frequency of about 5000 Hz 
and, in nominal conditions of input voltage and with a cer 
tain output voltage, it: loads the filter capacity and the 

. user circuit, being on for about half a period and stay— 
ing off for the remaining half period. 

The filter capacity is loaded while the transistor is on 
and unloads on the users circuits when it is off. 

_If the output voltage.has the tendency to decrease or to 
increase (because of a variation of the input voltage or 
the load current), a special circuit provides to increase 
or to decrease the transistor time~on within every period 
(fig. 2-2) in order to’ bring the output voltage value the 
nearest possible to the nominal value. 7 


Vu < Vnomin 


Vu > Vnomin 


Fig» 2-2 — Command pulses for the switching transistor. 


The filter capacity is loaded through inductance, in or 
der to make the most constant possible the load current 
during the transistor time-on. 

In this way, the capacity load voltage (and therefore the 
output voltage) is made proportional tothe loading current 
application time. 

Without the inductance, the loading current would reach 

a very high value at the beginning of the transistor time— 
on, so that the output voltage would immediately reach 
the value of the voltage supplied by the non-stabi lized 
power supply. 
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‘Performance theory 


The d.c. stabilized -—36V, and the two +5.2V voltages are 
obtained bu means of a switching circuit. 
The electric diagrams of thé three oircuits are substan- 


tially equal one another: they differ only in the values 


of some components which vary depending on the value of 
the voltage and the current supplied ty every circuit. 
Given the characteristics of the user load, each one of 
these circuits has the following characteristics: 


* = stabilization of the output voltage 


2e2ete 


it ST Si A. 


a 21/12/71 


- limits of the maximum current issued 

~- fast overvoltage protection 

- protection from the lack of one or more phases of the 
power pages voltage. 


Stabilization of the output voltage ee 


In order to obtain a stabilized d.c. voltage, the rela- 
ted circuit performs the following operations: 


- It compares a part of the output voltage with a con— 
stant voltage: the result of this comparison consists 
of a voltage, called “error voltage", which varies in 
function of the output voltage value; 


- it compares the error voltage with a saw—tooth signal 
which ranges within the limits attainable by the error 
voltage. 


The saw—tooth signal is generated at the constant fre 
quency of about 5000 Hz. 


The result of this comparison is a square-wave voltage 

which is at the low level when saw=tooth voltage is lo- 
wer than the error voltage and it goes up to the high 

level when the saw-tooth voltage is higher than the er-= 
ror voltage. Fig. 2=3 


S.P.S. -— HISI ‘vy’ 78A104419 
NG ag 


COnmP, Su re 


REVISION 


P. D. Ss. 
ALI 130/B 


Honeywell 


Honeywell information Syslems ttalla 


1° APPLIC cowr su ro. 15 vo. 14 


Error voltage 
(2nd input of the 


Saw-tooth signals 
(1st input of the comparing circuit 


\ 
Comparing circuit butput 
(Switch closing pulses! 


t 
Pig. 2~3 ~ Relationship between error voltage and switch 


closing time. 
It applies the square-wave signal to the circuit which 
performs the switch closing command. 


The output voltage stabilization is obtained as indica-~ 
ted here below. 

If the output voltage has the tendency to deeveawe; the 
error voltage decreases in turn and, as consequence, the 
switch closing voltage increases in order to bring the 
output voltage back near its nominal value, Fig. 2 = 4. 


Decreased error voltage 


Closing time of the 
increased switch 


t 


Fig. 2-4 Increase of the switch closing time in function 
of the decrease of the output voltage. 
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If the output voltage has the tendency to increase, the 
error voltage increases in turn and, as a consequence, 
the switch closing time decreases in order to bring the 
output voltage back near its nominal value — Fig. 2=5. 
"7 ers error voltage 
t 
ov | | | ; I 
Vv | Closing time of the | 
/ | decreased switch , ! 
Ov t 
Fig. 2=5 Decrease of the switch closing time in function 
of the output voltage. 
2otede Current protection 
The need for an adequate current protection derives from 
the fact that possible short-circuits and overloads may 
damage both the user and the power supply. 
B 


The circuit, performing the current protection, has been 
studied so that,once the current adjustment limit value 
has been reached, a further reduction of the load impe- 
dence corresponds to a decrease both in the voltage and 
in the current up to the extreme limit of the short-cir 
cuit at the ALI terminals, to which a zero volt output 
voltage and a current reduced to a few percentages of 
the nominal value correspond. 

The mentioned circuit is sensitive to the current issued 
through a low value resistance set in series with the 
output. The voltage decrease at the ends of the resistan 
ce is therefore proportional to the current itself. 

Once the adjustment limit is passed, this voltage (sui- 
tably amplified) acts on the switch transistor modi fy~ 
ing its driving as described above. 
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2eeede Fast voltage protection 


are such that in no case the maximum established volta— 
ge limits may be passed, 

in oracrc to guarantee what given above, each voltage has 
been supplied with a fast voltage protection. 

This protection is sensitive to the output voltage so 
that, once the adjustment limit has been reached, the vol 
tage itself is suddenly short-circuited to ground. 
Intervention time 20 — 30 pee 


The users characteristics for the -36V, +5.2V voltages i 


There is a circuit for each one of the three voltages: 
-—36V, + 5,2 V which, should one or more phase of the 
supply voltage fail, intervenes and short circuits the 
output of its voltage using the same circuit of” the 
fast protection. 


2.2.4. Phase lack protection ‘ 


2036 Performance theory of a parallel adjustment power supply 


the Vdc of the transistor parallel to the output, using 

the presence of an uncoupling resistance between the raw 
voltage and the output. 

This is obtained comparing the output voltage. (+3V) with 
a fixed reference voltage, 

The error voltage drives a differential amplifier which 

controls, through an emitter-follower chain the parallel 
transistor. 


The parallel type adjustment is obtained keeping constant . é 
|| 


2e-be Performance theo of_a parallel adjustment power suppl 
with 5CR_ pre~ad justment 


In addition to the parallel adjuster described above, the i 
SCR pre-adjustment allows (for any value of the current 
issued by the ALI) to maintain constant, in static regime, 
the current in the parallel transistor. 
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Block diagram 


The ALI 130/B power supply unit consists of the following 
main parts : DRW. 78010436] 


+5.2V. voltage power supply (15,54) 
+52 voltage power supply (12A) 
~36V ‘voltage power supply (2A) 

+3 V. voltage power supply (3.2A) 
=3V voltage power supply (8.2A) 
Command and block circuits 
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2.6. Switching power supply description 


2.6.1. Voltage stabilizer circuit 


2.6016 Error detector and amplifier 


The comparing circuit compares the output voltage with a 
reference voltage (D67). 


It must be noted that the service voltages have their OV 
connected with the positive polarity of the output volta 
ge. Fig. 2-6. 


+5VDC - BOX 
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Fig. 2-6 Diagram of the comparing circuit for the out— 
put voltage. 
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a slight negative polarization on the base. 
The base current, amplified, circulates on the load resi 
stor R26, determining an error voltage on the TR7 collec i 


With nominal output voltage, the TR7 transistor receives il 


tor. 


If the output voltage has the tendency to increase or to 
decrease, the voltage of the TR7 emitter increases or de ae 
creases of the same value. |} | 


As a consequence: if the output voltage tends to increase, 

TR7 assumes a more negative base potential and therefore 

the value of the error voltage increases. i. 

If the output voltage tends to decrease, the contrary oc- 

curse The D66 diode limits between -6V and ~16V the er— 

ror voltage. 

The C20 capacitor: is a counter-reaction in a.c. voltage. 

The C21 capacitor is a filter for the +5.6V voltage obtai 

ned from the Zener diode D67. 

The potentiometer RV5 allows the manual adjustment of the || 
output voltage. ae 
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2.6.1.2. Saw-tooth signal generator 


It is obtained with an oscillator which uses an uni jun- 
ction transistor — Pig. 2-7 
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The C18 capacitor is loaded by the 221 resistor origina~ 
ting the leading edge of the saw-tooth; when the load vol 
tage of C18 reaches the threshold of TR5, this last one 
turns on and unloads rapidly to ~16V the capacitor origi 
nating the trailing edge of the saw-tooth. 


Then TR5 goes back to its status, and the cycle begins 
again. 
Fig. 2-8 


gives the trend of the saw-tooth signal. 


Ve 2v/div. 
| a) puchdiv. 


Fig. 2-8 Saw-tooth signal present on the TR5 emitter. 


The frequency of this signal ranges between 4 and 7 KHz 
and may be varied modifying the time constant of the R2i- 
C18 circuit. For this purpose, it is planned that a ca- 
pacitor may be added in parallel to C18 when the oscil- 
lator frequency is above 7 KHz. 
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2.6.1.3. Comparison between error voltage and saw-tooth signal 
The comparing circuit which performs the comparison bet~= 
ween the instant value of the error voltage and the in- 
stant value of the saw-tooth voltage, is made with a dif 


ferential circuit. 
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Fige 2-9 Circuit comparing the saw-tooth and the error 
voltage. ; 
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The cirokit ie made in such a way to turn on the two tran 
sistors forming TH6 one at a time only. 

When the instant valus of the saw=tooth signal ia lower 
than the instant value! of the error voltage, the right 
section turns on and the output is low. 


To the contrary, when the instant value of the saw-tooth 
signal is higher than the error voltage value the left 
saction turns on and the output is high. 


Saw-tooth signal 


Error voltage 


rt x V = 2V/div. 
ma | , fi T= 50u usec/div 
- 16 
| |i/ aa Br 


‘ 
an aamatl 


Output (TR6 collec 
tor right part) 


V = 2V/div; 


T = 50 wu usec/div 


- 16 


Fig. 2=10 Input signal and corresponding output of the 
comparing circuit saw-tooth-voltage error. 
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The output of the comparing circuit ise used, after having il 

been conveniently amplified, to drive the switching tran 

sistor. 

- When the output of the comparing cirouit is high, the 
transistor is on. 


~~ When the output of the comparing cirouit is low, the 
transistor is off. . 


Examining the fige 2-10 the following can be seent 


- if the error voltage increases(when the output voltage 
increases) the time in which, for every cycle, the com 
paring circuit output stays high, decreases} 


- if the error voltage decreases (when the output voltage 
decreases) the time in which, for every cycle, the com- 
paring circuit output stays high, fnoreases. 


Therefore, the switching transistor closing time varies 


in order to maintain constant the output voltage, 
The dicde D65 fig. 2-9 is assembled as a protection to 
the TR6 left part base. 


The amplifier circuit consists of a double inverter. 
Fig. 2116 ; 


| 
| 
2.Gelade Command signal amplifier 
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command signal. 


The D6J diode limits to —6V the maximum negative excursion 

of the signal connected to the TR4 basa. 

Fig. 2-12 gives the input signals, the intermediate signals 
and the output signale of the amplifier circuit of the com 
mand signal for the switching transistor. 
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Fig. e=-11 Amplifier cirouit for the switching transistor zl 


Abvisiorn 


TO: 


Corfe Aa: 


1 eee a ae ee rit 


78AIC4419 
Comm St Ae 26 “¢ 25 


bal 
g 


see. S.P.S5S.—-].5.1. 


*  CGAMPART A. 
aeons 21/12/71 


Honeywell , P.D.S. 


Honeywell Informaton Systems Italia ALI 1 30/ B 
con? su 70..2] #0 


Vea 1V/div 
Ta50 usec/div 


TR4 collector 
TR3 base 


TR3 collector. Ve2V/div 
Ta50 usec/di 


Se Gn Sen ee ee 


tld salle wel sell alte T = 50 usec/div 
a a oe | 
SReRE Sam we 


Fig. 2812 — Signals on the TR3, TR4 transistors 
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2.6.1.5. Switching transistor 


The TR1 transistor is closed when the command signal is 
high and is open when the command signal is low. Fig 2.43 


Fig. 2.43 Conne¢tion of the switching transistor with 
the other command circuits. 
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The D63 diode together with the 217 supplies a reverse po 
larity to the TR1 base when the command signal is low. 

Fig. 2.A4% gives the command signal and the signal related 
with the opening and closing of the switching transistor. 


Base and emitter 
of TR2 


V = 2V/div 
T = 50 usec/div 
~ 6V 


TR1 collector 
V = 5V/div 

T = 50 usec/div 
+ 5V output 


Fig. 2-14 Signals in input and output of the switching 
circuits. 
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2.6.1.6. Power circuit 


The power circuit consists of a secondary winding of a 
three-phase transformer, star—connected, which through 
a reotifying bridge Loads the C2 oapacitor with a d.c. 
voltage. * 


Refer to fig. 2.415 


Fig. 2-15 simplified diagram of the power circuit. 


This voltage is applied, through pulses, to the filter 
circuit Li G29-30, by means of the switching transistor. 
When the switch closes, the capacitor is loaded through 
inductance. 

When the switch opens, the energy stored in the inductan | 
ce is unloaded on the capacitors through the diode D72. 


* The diagram to which reference is made in the descrip— 
tion is the one of the +5V voltage. 
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Fig. 2-16 Ripple in function of the opening and closing 
of the switching transistor. 
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Current limiting cirouit 


Fig. 2-17 gives a simplified diagram of the circuit per- 
forming the output current limit. 
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Fige 2-17 Diagram of the output current limiting 
circuit. 
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The current issued by the power supply passes through 
the RB resistor (deriver from 60 mV) and its voltage fall 
is applied to the TR3 differential amplifier inputs. 


In normal performance condition (issued current below the 
maximum) the left transistor of TRS must be blocked and 
the right transistor must be on. 

This is obtained polarizing the left transistor base toa 
potential slightly more negative than the one to the right 
through the RV6 poteritiometer which acta through the resi- 
stive network formed by R30-31-33. 


The TRI output is applied to the TR6 comparing circuit in- 
put: with TR9 blocked, the circuit to stabilize the volta 
ge is not influenced by the current limiting circuit. 


When the current issued by the power supply reaches the 
adjustment value; TR9 is turned on. ; 

When TRO is on, it raises the error voltage value turning 
on for a lower period of time the switching transistor and 
lowering the value of the output voltage. 

The adjustment is done by means of the potentiometer RV6. 


Fast voltage protection 


Fig. 2-18 gives the diagram of this protection. 
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Fig. 2-18 Fast voltage protection circuit. 


The circuit consists of: 


- a comparing device (formed by TRIO) which compares a 
part of the output voltage with a reference voltage; 


- a threshold discriminating circuit (consisting of the 
unijunction transistor TR11) which acts when the volta 
ge at ite input reaches a certain value; 


- a switch (formed by 'D73) which short—circuits the out— 
put of the power supply when it is issued. 


The comparing circuit receives in input the constant vol 

tage of the value of 5.6 + 2V% (obtained with the D68 Ze 

ner diode and the R41 resistance) and in the other input 

a voltage, which is the partition between the output vol 

tage, and thefp , obtained by means of a breaker (formed hy 
B36 and R37); until the partition voltage does not pass 
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the Zener voltage the left transistor of TR10 is off and 
the one to the right is on. 


In these conditions, the collector voltage of the TR10 tran 
sistor is below the switching voltage of the uni junction 

transistor which stays blocked. When the partition volta 
ge is above the Zener voltages 


1. the differential TR10 turns on the unijunction transi- . 
stor TR11 which. on its turn determines the switching 
on of the SCR D73. 


The C2J capacitor is loaded by the voltage breaxer formed 
by R42-43 to a voltage value below the one switching Ti11 
so that in normal conditions it has no effects. 

In case of over voltage TR11 is turned on through the D70 
diode, then, it is kept on for a certain period of time 
with the unloading of C24 through the D71 diode, as the 
holding voltage is lower than the switching voltage. 

It is necessary to unload a capacitor to have an emitter 
current of TR11 with a value and a period of time dauffi- 
cient to turn on the SCR diode. 


2.664. Phase lack protection 


The circuit that realizes this protection employs partial 
ly the circuit related to the fast voltage protection 
(Fig. 2-19). 
The not levelled output of the bridge D59-60-61, in pre- 
sence of all the three network phases, has a minimum le- 
vel of 10V. 

The absence of a phase is detected by the lack of the re=- 
lated semi-—wave, during the period of which a zero voltage 
level corresponds (Fig. 2=20; 2-21). 


In normal conditions (presence of the three phases) the 
transistor TR12 (whose emitter has a potential of about 
4.5V) is off. 


The phase lack turns on TR12 which acts on the fast pro- 
tection circuit switching on the SCR. 
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Fig. 2-19 Phase lack protection circuit diagram. 
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Fig. 2m21; Trend of the +20A signal when there is not one 
power supply phase. 
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2.605. Service power supplies 


Bvery output. voltage adjustment circuit receives the power 
supply voltaces from four rectifier circuits which supply 


respectively +6V, -—6Y, +32V, -16V. 
Fig. 2~22. 


74000 (32)2? 


Pig. 2.22 Diagram of the service power supplies (the 
values of the voltages are equal for all the 
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These service power supplies have their zero volt connec 
ted to the positive pin of the output voltage. 

The fast voltage protection circuit is supplied with a 
+20V voltage (called +203) obtained from the +204 (used 
for phase lack protection) through an uncoupling diode 
which loads from filter capacitor so that the +20V volta 
ge could go to OV if one phase is lacking, without feeling 
the capacitor effect if it is loaded with +20V. 

The zero—volt of the voltages +20A and +203 is connected 
with the negative pin of the output voltage. 


+3V_ voltage — General 


This voltage is obtained by means of a parallel adjustment 
system. 


The power supply consists of four parts, the power recti- 
fier, the parallel adjustment circuit and the stabilizer 
circuit and the auxiliary voltages rectifiers as indica — 
ted on drawing No. 78C104356 (page 2). 
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2 es Tole +3V power suppl erformance iF 


The +3V power supply performarics in described referring 
to the drawing No. 88C104356 pege 2. 

The output voltage (voltage at the terminals of TR23) is 

compared with a reference voltage (5.6V supplied by the 

Zener diode D82) through a breaker consisting of two ro- 

sistors and a potentiometer R129-R130-RV15. 


The differential amplifier TR21 and the chain of the 

tranristors TR20-TR22 check the VCE of TR23, which cor- ae 
responds to the output voltae. mn 
A positive increase of the output voltage brings towards 
saturation the right section of the differential TR21. 


turn towards saturation TR20 and with it the transistors 


TR22 and TR23. 
The opposite effect is determined by a decrease of the 


output voltage. 
The auxiliary rectifiers have the purpose to supply the 


The left section then tends to turn off, bringing on its iy 


error amplifier and give the reference voltage. 


oO ra ae 
‘ 2.&. —1V_ voltage - General 
Thia voltage is obtained by means of a nixed system of 
parallel adjustment and S.C.R. pre-adjustment (drawing 
No. 78C104356 fig. 1). 
The power supply consists of : 
— power rectifier 
+ stabilize cireuit ‘| 
= SCR command circuit 
- current control circuit in the parallel adjuster —H 


- rectifier of the auxiliary voltages. 

The voltages pre—adjustment has been introduced to reduce 

to the minimum the dissipation in the parallel transistor 

in any load condition. fi 
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2.5016 Performance of the —3V power supply 


The stabilizing of the output voltage is obtained with 

the same system given in para. 2.7.1. 

In this power supply the rectifier voltage, which goes 

to supply the adjustment transistor, ia variable in fun- 
ction of the load current through the pre-adjustment SUR, 
In this way, the adjustment transistor is alwayson because 
of a constant current, independently from the load network 
variations. 

The command of the controlled diodes is obtained by means 
of a trapezoid shaped wave voltage (obtained from an auxi 
liary double semi-wave rectified voltage and a Zener diode 
(DS3)). 

This trapezoid shaped wave goes to supply the Uni junction 
transistor TR13 generating the driving signal for the con 
trolled diodes. ; 

Checking this signal, it is possible to reduce the volta 
ge so to maintain constant the TR19 transistor current. 
The current circulating in the TR19 transistor passes also 
through the R132 resistance. — 

The voltage is compared, through a breaker consisting of 
R112 RV13, with a constant positive voltage (6.8V D78). 
Adjusting the potentiometer RV13, through the transistors 
chain TR15-TR14, the signal to drive the controlled diodes 
may be checked and the value of the current circulating in 
TR19 fixed. 

A current Variation on the load is felt by the parallel 
adjasting transistor TR19 which must react with consequent 
voltage variations at the terminals of R132. If the volta~ 
ge at the terminals of R132 decreases (for example : be= 
cause of an increase in the load current), TR15 and meta 
tend towards being turned off. 

The C46 capacitor is loaded as a consequence in a period 
of time which is lower, anticipating the command signals 
to the SCR. i 

The increase which is thus obtained on the output voltage 
of the bridge is! such to bring the current in TR19 back 

to the previous value. 

In our case, the current Siectine in TR1I9 must be adju 
sted to 2A detectable measuring between my and the test 
point from IC with a voltmeter’ the voltage measured is of 
0,2V). 


ee 


AMEVISION 


we 


784104419 
41 


CONT. $U #0 lad 


o 


P.D.5. 
Honeywell ALI 130/B 


Honeywell Information Systems Italia 
. Cate? Ste AO. 42 FO 41 


If the volatge at the terminals of R132 tends to increase 
the circuit behaves inversely respect to what described 
above, 

The auxiliary rectifiers have the same functions of those 
of para 2.7.14. 


Control and commands cirenits 


Qvertemperiture protection 


The ALI 130/8 power supply has eight devices protected again 
overtemperature through thermostats. These devices are: 


~ transformers T1-T2, which have each one three thermo-— 
switches, connected in series and set on the three primary 
windings; these thermostats open when the temperature is 
above the 110°C. 


The transformer T3. 


three switching transistors, which have a thermoswitch, 
each adjusted to 75°C. 


two parallel adjusting transistors with a thermoswitch 
each one adjusted at 75°C. 

On the dissipator of the power supply bridge of the —36 
voltnge thero is a thernoswitch adjusted at 75°C. 


The opening of any one of the thermoswitches causes the 
falling of the TL1 relay and the switching on of the si- 
gnal lamp set on the commands module. 

In case of overtoamperature with the opening of a thermo~ 
switch (fig. 2-23) the controlled diode D91 is on ard on 
its turn it bringn to ground the oollector of TR26 making 
TL25 open with related de-energizing of RL2. 

The de-energizing of RL2 causes the opening of RLi (D90 is 
always closed during performance) and then the switching 
off of the power supply with subsequent switching on of 
the TEMPERATURE and ALERT lamps set on the commands moudle. 
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Temperature 


Thermoswitch chain 
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Fig. 2-23 — Overtemperature circuits 
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2.9.2. Slow vdltaze ‘vrotection circuits 


When one or more. out put voltages of.the ALI 130/E exceed 
in positive rense or in negative sense, the limit of £7 
of the nominal value,' a speoial oirouit intervenes which 
deenergizea the TL1 power supply relay. 


This circuit is called "slow voltage protection" as from 

the moment in which the relay acta to the moment in which 

it is de-energized 50 msec elapse after a variation in vol 

tae exceeding 8% has occured. 

Every voltage to be protected is supplied with two similar 

‘circuits, the output of which is set in OR. 

They intervenes 

= one when the voltage exceeds the nominal value by 8%; 

~ the other when the voltage is 8% below the nominal value. 

In order to check when the voltage exoeeds one of the gi~ 

ven limits, a voltage breaker and a comparison oirouit are 

used. ; 

The voltage breaker: 

= at one terminal receives the voltage to proteot 

- at the other terminal it receives a reference voltage of TT | 
the value of 10V and with a sign opposite to the one of 
the voltage to protect. 

~ from an intermediate point it supplies a voltage of 
about OV. 


This point varies in function of the value of the voltage 
to protect, according to the reduction ratio introduced 
by the resistances network. 


The comparison circuit is realized with a differential am 
plifier which compares the voltage of about OV supplied 
by the voltage breaker with one O V fixed. 
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in nominal conditions, a voltage slightly negative with re- 
spect to the 0 V is taken ‘from the breaker by mearsa of the 
RV| potentiometer and it is applied to tha input 4 of the 


Som 
In order to perform the +8% protection (drawing N° 78104358) | e 


differential so that input 3 is poritive with respect to 


the other and the output is low. 
When the voltage reaches and exceede the adjustment level, 


of +8% the amplifier output goes to n+5V sending a de-ener 
gizing command pulse to the holding circuits of the TL1 ma 
relay, set on the commands module. , ery 


In order to perform the -84 protection, in nominal condi- ae 
tions, a voltage slightly positive with respect to the 0 V 

is taken from the breaker by means of the RV3° potentiome— 

ter and'it is applied to input 7 of the differential so 

that the input 6 is positive with respect to the other 

and the output is low. 


ce is perfectly similar. 
The amplifier output used for the +8% protection is con 


For lower voltage variations (-8%) the circuit performan= i 


nected in OR with the output of the amplifier used for mea, 


the -8% protection of the same voltage. The two amplifiers 
are set within the same container. at 
The differential amplifiers are supplied by two stabili- 

zed voltages, which have the value of +12V and —6V. 

These voltages are obtained by means of Zener diodes re- 
spectively from the voltages +20V and -10V supplied. 


The first from the +20 of the CPU, the second is taken by 


the Zener diode D115 I.II. 
The circuit consisting of R68 and R69 makes the slow pro= 


tection intervene in case the -10V voltage is lacking. 
In fact, when both +12V and -6V voltages are present, the eral a 
voltage breaker consisting of R68 and R69 sends to the 

anode of D39 a voltage of about O V, while if the —10V 

and therefore 6V is not present, the same breaker sends 

in output a positive voltage. 

The diodes in parallel to the differential amplifiers in 
puts have tha purpose to avoid that the potential diffe 
rence between the inputs themselves assumes high values 
in case a power supply is disconnected. In this case, the 
breaker stays connected only to the reference voltage and 
it is this value which is applied to the used input. 
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The output of the signal which is sent to the commands 
module to drive the de-energizing oircuits of TL1, may 
be short-circuited to ground, setting a strapping bet— 
ween the terminal pin 1-1 and the terminal pin 1<2 of con 
nector J2. 

This operation allows to exclude the slow voltage protec= 
tion intervention, should it be necessary. 


(Drawing No. 780104357). 
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If the voltage goes out of service, the voltage protec E 

tion set for its control, sends to the base of TR26 a po 

sitive signal. : 

This signal saturates the TR26 transistor which on its turn 

turns off TR25 with subsequent de-energising of RL2. 

The de-energizing of RL2 causes the opening of RL1 (D90 

alwaysclosed during performance), the switching off of 

the power supply and the switching on of the ALERT lamp. fe 
i 


| 


269036 Power supply circuit of the a.c. voltages 


On drawing No. 760104357 there is the diagram of the oir 
cuit which chscks the sending of the a.c. volteges to the 
transofrms T1—T2-T3. 

To supply the above mentioned transformers it is. necessa 
ry that the TL1 relay is energized, which is conditioned 

by the RL1 excitation. 

With the switch S8-A in position ON, the RL1 relay is e=- 
nergized through the resistor R161, by a d.c. +20V volta | 


ge (supplied by CPU). nee 
If the power supply works regularly also RL2 closes and 
the relay TL1 stays energized. 


When switching on with a vower supply out-of=service (the 

output voltages which are at their nominal value or ope= 

ning of a thermo-switch) the relay RL2 will remain de-ener 
gized. 

The relay RL will stay energized until the timer TR24 

does not intervene which closes the SCR diode D090 with 
subsequent de-energizing of RL1, of the TL1 relay, and 

switching on of the ALERT lamp. 
The time after which the timer intervenes, in case of _- | 
malfunctions when switching on is of @ 2 sec. 


Disconnection of a voltage from its external load 


In order to have it work correctly every voltage of the 
ALI 130/B neede a minimum loa connected with the output, 
such to cause a minimum current of at least 1/10 of the 
maximum current which can yielded. 

When one or more voltages of the power supply must work 
without external load (in case of adjustment or failure 
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search) it is alwys necessary to apply a minimum lomd to 
the voltags under ex.m 

To simply this operations there are five switches (S1-S2 
S3-S4-S7) placed on the back of the adjustment module, which 
Allow to supply a loac: 


~ exeternal in position 1-3 


- internal, in position 1-2 Fig. 2-24. 


For the switches S4-ST the connection of internal load is 
not planned, as the two voltages +3¥ -3¥ may work being 
empty. , 


‘Fig. 2-24 =— Broaker,. 


2.9.5. Signals towarde the output” 
The power supply, besides supplying the stabilized d.c. 
voltages —36V, tv, +5.2V supplies or searches for some 
control signals and corditioning towards the controller ° 

of the DSC157 dis. N° 7&C104357. 


The signals are: 


= EXTEU 
= +20V EXT - 

- SGALA 

- ALER 

- CONS 1 AND CONS 2 


209.50 10 EXTEU_(HEARDS EXTENDED) 


Tho signal EXTEU in the unit powering off phase makes the 
decrease the voltage (both A.C. and D.C.) supplied by the 
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unit, depend on the previous unloading of the heada,. This 
signal arrivies from the disc handlers and is at ov for 
loaded heads. 


2095.25 +20 EXT 


Voltage which is supplied by the CPU to nwitch on the po- 
wer supply. 


The power supply, once it has been turned on may work alro 
without the +20 EXT. 


219 503 SCALA 


O V logic level voltage +5V, 
With switched off power supply it ia OV, with working 
power supply it is +5¥. 


2.9.5.4. ALER 


Logic signal +10V or C V which is sent to the controller 

of the DSC 157. : 
This signal is supplied by Ie 50, whioh ohecks the voltage 
+20 EXT in the tolerance limits +8% (drawing No. 780104357). 
If the voltage +20V EXT ie in the 48% tolerance limits the 
eignai is of, if the voltage is out of limit the signal 

is OY. 


2.9.5-55 CONS 1 = CONS 2 


They are supplied with the power supply working, they drive 
the ALI 260 DP causing the closing of the relay of the ac. 
power supplies to the disk handlers. 


J 
< 


‘ 


' 
sa CAMPARI A. 


: 21/12/71 


y 
y 


» 
" 
’ 


SO a 
sec, 


$.P.S. — HIST “* TBA104419 


conr suin ff zo. 48 


* Pregnana 


| @) 


re 


Honeywell 


Honeywell Information Systems Italla 


DSS 157 
DISC STORAGE SUBSYSTEM 
_ Installation 


Second Edition 


A Field Engineering 


publication 4.819.0.001.1/A 


Honeywell 


Honeywell Information Systems Italla 


REVISION STATUS 


UPDATE REVISED PAGES DATE 


First Edition— Title page P.N. 4.819.0.001.0/A September 71 
Second cition — Title page P.N. 4.819.0.001.1/A 


ley 
S 
fe 
bard 
= 
so 
IN) 


N.B. Remove pages identified with eressed: numbere 
DSS 157 


installation It 4.819. 0. 002.0/A" 


Honeyw 


ell 


Honeywell Infarmation Systems Italia 


5.1. 


DSS 157 
installation 


INTRODUCTION 


TOOLS AND INSTRUMENTS 


INSTALLATION TOOLS AND INSTRUMENTS 
SPECIFIC DSU 167 TOOLS 
SPECIFIC DSU 157 D TOOLS 

SPECIFIC DSC 157 TOOLS 


ACCEPTANCE. AND COLLOCATION 


PACKING 
ACCEPTANCE 


UNCRATING 
DSC 157 to System Connection Cables 
DSU 167 (ADU 157) to DSC 157 Connection Cables 
DSU 157 D to DSC 157 Connection Cables 


“DSU 157 D Connection Cables in Case of DSU 157 D 


Add-Ons to DSS £57 with DSU 167 Drives 
DSS 157 Part Kits 


DESKIN AND COLLOCATION OF DSC 157 


DESKIN. AND COLLOCATION OF DSU 
DSU_167 
DSU_157 D 


MECHANICAL ASSEMBLY 


CABLE DUCTS 
DSS CABLE DUCTS ASSEMBLY 


_ DSU ASSEMBLY 


CABLE CONNECTIONS 


DSS INTERNAL CABLES 


Page 


il 


13 


Vv ~  4,819.0.003.0/A 


Honeywell 


Honeywel Information Systems Italia 


Sleds Version with DSU 167s Page 13 
5.1.2. Version with DSU 157 Ds " 14 
5.2. DSS EXTERNAL CABLES 
5.36 DSS ADD-ONS " 15 
5edele Homogeneous DSU Add-Ons 
Jedete DSU_157 D Add-Ons In DSS 157 Subsystem With 
: DSU 167s 
7 6. ' VISUAL CHECKS " 17 
6.1. DSU 167 
6.2. -- psu 157 D 
as 7. CHECK-OUT tt 20 
71. OFF-LINE CHECKS 
71.1. DSC 
7 fa tA DSU_167 
7.1.3. DSU_157 D_ O 
Tide ON-LINE CHECKS : t" 20 
Tedels Sequence of Operations " 21 
~ 8. FINAL OPERATIONS " 23 
8.1. SKIN-—UP 
8.2. CHECK AFTER HANDOVER TO CUSTOMER 
‘ 9. SUBSYSTEM WITHDRAWAL mas 25 
9.1. REMOVAL 
9.1.1. DSU 167 ul 26 
9.1.2. DSU_157 D 
9.1.3. DSC 157 
9.2 WITHDRAWAL 


ATTACHED DRAWINGS 


DSS 157 
installation 4.819.0.004.0/A 


Honeywell 


Honeywell Information A pe Italla 


1... INTRODUCTION 


The purpose of this manual is to furnish a sequence of operations to optimize 
the installation of the DSS 157 disc storage subsystem, 

These operations presume that the site has been adequately prepared, according 
to the requirements quoted in the Site Preparation Manual, but do not cERECELY, 
consider the configuration of the system. 

The installation team will draw all necessary information from the following two 
auxilirary documents, individual to each installation: 


- Site layout 


Giving the collocation of the subsystems in the site and showing those accesso 
ries which, though not normally supplied with the subsystems, are necessary to 
overcome particular space or Operative problems (i.e. extra low level cable du 
cts, cable ways and so on). 


- Unified Subsystems Connections 


The forms bearing the above name give informe ion upon the canneetion of the 
subsystems to: 


- the CPU, MPA (or 2” d pa) or MPS connectors 

~ the centralized DC power supply 

- the AC supply breakers 

— the fan supply and their control terminal board 
-— the AC power supply control circuit. 


The Unified Subsystems Connections (USC) forms also give details on the inser— 
tion of calibration plugs and terminators. 

A detailed description on how to use the USC forms will be found in the CPU In— 
stallation Manual. 


Note, 


For all materials necessary for the mechanical and electrical as 


sembly, cross refer to the "Cables and Parts" Kit Lists. 


The final subsystem check-out must only be done if the structural and electrical 
connections have been completed and if the check-out of the Central Processor 
and program loading subsystem has been accomplished. 
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2. TOOLS AND INSTRUMENTS 


° 2.1. — INSTALLATION. TOOLS AND INSTRUMENTS 


The operations to be performed to install this disc storage subsystem my be 
carried out with the use of the following equip™ent: 


- Engineer's tool kit 

- Site tools 

— Bushing type pliers P, Ne 4355406 G aaa tool level) 
~- Scratch dispac. - 


2.2. ~ SPECIFIC DSU 167 TOQLS 


The following list shows tools specific to the DSU 167 that will only be needed 
in case incompatibility or particolar faults should arise, Such material need not 


necessarily be stocked at site level; 


~- C.E. Pac 

— DSU Tester 

~. Alignment .tool 

— Cap carriage tool 
~ Syringe 

— Jumper 

~ Test probe, Geaps 
— Paddle 

- S/driver end bit 


2.3. — SPECIFIC DSU 157 D TOOLS 


The following list shows tools specific to the DSU 157 D that will only be needed 
in case incompatibility or particular faults should arise, Such material need not 
necessarily be stocked at site level; 


- C.E. Pac 

- Head alignment tool 

— R3YBA PWB (P/N 60200816-001 ) or 1:1 probe 
— Block adjust zero track 

~ Block adjust fully retract 


‘— Gauge Hd. position alignment 


~ AMP 465195 Z pin remover 
~ Bar position alignment 
- Gauge position alignment, 
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2.4. — SPECIFIC DSC 157 TOOLS 


- VAR 583 
-— Special Pewer Supply box boards jumper 
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3. ACCEPTANCE AND COLLOCATION 


3.1. — PACKING 


The subsystem is shipped to its destination in a number of crates equal to the 
number of drive units plus one for the DSC 157. 
External to each packing crate, are affixed forms giving: 


- the contents of the crate 


- the guide to uncrate’and remove the wooden battened transport base (" pallet" 
or "shipping skid"). 


3.2. — ACCEPTANCE 


Upon receipt, all packages are to be visually examined for damage. If any damage 
is noticed, it will be necessary to: 


- have the carrier witness the entity of the damage 


- submit a detailed report to headquarters 
- fill-in any enclosed shipping forms. 


Note 
-The DSC or DSUs should not result under Surveillance Plan or other 


Analysis. However, should they be, ascertain that all documents 
pertinent to the analysis or planare available, 


- Ensure that the subsystem is uncrated as per rules set out by the uncrating 
guide, attached. to the outside of the crate.. 


- Ensure that the contents tally with the description. 


- Remove the documents and accessories, contained in the crate, and set them 
aside so as not to impede the installation operations. 
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- Set aside the following kits : 


3.3.1. — DSC 157 to System Connection Cables 


- DSC 157 (50 Hz) "Cable Kits" P.L. 78X103827 +: Col. Gi (6m), G2 (8 m) 
Col. G5 (2nd MPA), G7 (MPS) 


- DSC 157 (60 Hz) "Cable Kits" P.L. 78X103827 : Col. G3 (6m), G4 (8 m) 
; Col. G6 (2nd MPA), G8 (MPS) 


3.3.2. — DSU 167 (ADU 157) to DSC 157 Connection Cables 


- DSU 167 (50 Hz) "Cable Kits" P.L. 78X103856 : Col. Gt (15* DSU 167) 
Col. G2 (22d psu 167) 
Col. G3 (3nd DSU 167) 


Note 


Ascertain that plugs No. 0-1-2 (1St DSU), 3-4—5 (2nd DSU) and 6- 
7~SP (3rd DSU) have been included. 


3.3.3. — DSU 157 D to DSC 157 Connection Cables 


- DSU 157 D (50/60 Hz) "Cable. Kits" 
P.L. X78106807 : Col. G1 to G9 (1St to 9th DSU 157 D) 


Note 


Ascertain that all the necessary plugs (No. 0-1-2 .....6-7-S) 
have been included. : . 


3.3.4. - DSU 157 D Connection Cables in Case of DSU 157 D Add-Ons to DSS 157 with 
DSU 167 Drives 


— Mixed DSUs (50/60 Hz) "Cable Kit " ' 
P.L. mpeE ORES : Col, G1 (DSU 157 D following the 
18t DSU 167 Cluster) 


Col. G2 (DSU 157 D following the 
and psu 167 Cluster) 
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3.3.5. — DSS 157 Part Kits 


- DSS 157 (50/60 Hz) "Part Kits" 
‘P.L. 78X103795 : Col. Gi (version with cable ducts) 
Col, G2 (version for false floors) 


3.4. — DESKIN AND COLLOCATION OF DSC 157 
~- Remove the front and rear DSC covers and panels, 


- Remove the DSC from the wooden transport base. , 


Release the orange coloured controller to cabinet fixing straps hence leave 
them routed on the cabinet (succesively replacing the blower grid) in such a 
way as not to impede swing — out of the electronics module. 


- Place the DSC as per Site Layout Plans. 


= Remove the nut and bolt:that lock the ALI 260 swing-out panel 
3.5. — DESKIN AND COLLOCATION OF DSU 


3.521% = DSU 167 
— Remove the unit panels and covers, 
— Position the subsystem as per Site Layout Plans. 


— Lower each spindle's stand-offs to prevent units from rolling. These stand-offs 
are capable of supporting the weight of the unit and may be used to level 
and/or align the drive. 


- Open the top cover and remove all fixing hardware and packing material used for 
shipment (refer to fig. 3.1). 


= Place the filter in the electronics fan module. 


~— Withold all those parts, utilized in the Shi puent) that are to be used for sub- 
system withdrawal operations. 


3.5.2. — DSU 1 y, D 
- Place the unit as per Site Layout Plans. 
-— Lower each spindle's stand-offs to prevent units from rolling. 


- Remove the transparent cover blocks, 


~- Remove both front and rear panels, 
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- Extract all blocks, protection pads, etc. fitted on the unit during transport, *) 


Note 
Qniy remove file spindle protection cover and head protection block 
when ON-LINE operations are ready to be performed, 


The head protection block may also be used as a special tool in 
case of particular operations that can be implemented whithout the 
‘dispac being loaded. 


- Withold all those parts, used in the et that are to be utilized for sub- 
system withdrawl operations, 
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Fig, 3.1. - Fixing Hardware and Packing Material Locations 
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4. MECHANICAL ASSEMBLY 


4.1, — CABLE DUCTS 


— Draw out thé cable duct to base elements from the DSS "Parts Kit"! (Refer to 


P.L. 78X103795). 
- Without tightening the screws, assemble them as per dwg. 788103794 (for version 


with cable ducts) or dwg. 788103796 (for false floors). 


-— If the Site Layout Plans foresee a DSC to system connecting cable duct, assem— 


ble its elements as described for the DSS duct. 


4.2. -— DSS CABLE DUCTS ASSEMBLY 


— Join the elements of the two cable ducts, tightening then Stan tane from the 
CPU end. : 


- Fit the 2 connection elements (features 5 and. 6 of. Dwg. 78B103794 to the DSC 
cable output side ce the duct. 


— Locate the DSC wee its pertinent duct and tighten in.place. 


4.3. — DSU ASSEMBLY 


~ Place the 18t disc drive near the cable duct (in false floor sites, the posi~ 
tion of the 18t drive is only tied to the Ste of the cables). 


~ Screw in the oF DSU stand-off, 


~ Near all the following units to ‘the’ first drive, screwing in all the pertinent 
stand-offs so as to bring them a to the same height, f 


Note 
The ‘standoffs must only be turned ‘the amount necessary to just 


lift the wheels off the floor and allow the AC cables to ‘pass 
under them, 


= When the levelling operations have been accomplished, tighten the stand-offs- 
lock-nuts, 
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5. CABLE CONNECTIONS 


Note , 
For cable layout, follow the identification tags on the ~ cables 
themselves and dwgs 78B103828 (DSS) — 780103857 (DSU 167) - 
€78106809 (DSU 157 D). 


Should difficilties arise,in the interpretation of cable markings, 
refer to the documents. attached to the machine documentation. 
Dwgs 78B103830 (6/8m cables - 50/60 Hz), 788103829 (2d Mpa) , 
78B103831 (MPS), 78B103858 (DSU 167), B78106808 (DSU 157 D). 


5.1. — DSS INTERNAL CABLES 


5.1.1. ~- Version with DSU_167s . 
— Draw out the 1St unit's cable Kit as per par. 3.3.2. 


—- Lay out and connect up the DSC to 18t unit cables following Dwes 78B1 03828 and 
780103857. 


: st. : 
-— Take. up any excess 1 unit cable, tidily wrapping and fixing it within the 
actual unit itself. 


To enable correct closure of the cable duct covers » follow the 
DSC to DSU's cable path layout illustrated in dwg-78C103857. 


- Draw out .the relative cable Kits for each of ‘the following units (see par. 3e 
— 362. ) and connect up. 


— Take up any excess cable and fix it in the appropriate drive unit. 


= Fit the TP 5 calibration plug on the last unit, as shown on dwg. 78C103857. 


Note 
The calibration plug is designated to the 1S8t psu 167 but must al 


ways. be placed on the last subsystem unite 


— Set the DSU breakers to OFF, 
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5.1.2. — Version with DSU 157 Ds 
— Draw out the iSt DSU's cable kit as per par. 3.3.3. 


— Lay out and connect up’ the DSC to ist unit cables following dwgs.  78B103828 
and C78106809. , 


Note - 
Cables within the unit and the DSC to DSU walkway trough must be 


layed out as illustrated in dwg. C78106809. to enable correct clo- 
rure of the appropriate cables access hole, logics module and 
_walkway cover. 


— Draw out the cable kits specified in par, 3.3.3. for each of the units follo— 
wing the 1St DSU and appropriately connect then, 


— Take up any excess eapliae under the actual units themselves, 


-— Fit the TP 5 calibration plug on the last subsystem drive's J5 connector, Re- 
fer to dwg. C78106809. 


— Set the DSUs a.c. breakers to OFF. 


5.2- — DSS EXTERNAL CABLES 
— Set the DSC breaker (ALI 260) to OFF. 
~ Draw out the pertinent cable Kit, as stated at para. 3.3.1. 


— Lay out these cables with the symbolic marking Side (i.e. L-DSS-A) either to 
wards the CPU or the MPA (see USC forms) and check the integrity of the mark— 
ings on both cable ends. 


— Remove the ALI 260's front cover plate. 


— Connect cables Cl to C9 Pell owivia the instructions contained in the USC @orus 
and respecting the markings on the cables themselves. Fix the cables on the 


ALI 260 with the aid of the appropriate Bushing type pliers. Refer to fig. 5.1. 


— Place the a.c. input cable in the appropriate ALI 260 connector. 
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Fig. 5.1. - Use of the Bushing Pliers 


5.3. ~- DSS ADD-ONS 


5.3.1. — Homogeneous DSU Add-Ons 


- When DSS 157 add-ons are to be installed, should these be the same type of 
drives as already present in the Site, all requirements specified in par. 5.1. 
hold true. 


- Move the calibration plug on the last unit's J5 connector before starting to 
connect up the cables, 


5.3.2. — DSU 157 D Add-Ons In DSS 157 Subsystem With DSU 167s 


~ Part numbers of the cable kits required to connect the DSU 157 Ds that follow 
the 18t pSu 167 (cable kit Col. G1) and the 2"¢ nsu 167 (cable kit Col. 62) are 
shown on P.L, X78106810, 
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Note 
4th : 5th 


DSU 167 DSU157D DSU157D 


TOU 


Cc 


\ r- 7 : 
Tcable Kit 78106810 Col. G1 7th gth gth 
DSU 167 DSU 167 DSU 157D DSU 157 D DSU157D 


MUU OU 


re AC A 


i ‘ 
T— cable Kit X78106810 Col. G2 


— For all tie-up requirements refer to par. 5ele1%, 5.1.2. and dwg. 78C103857 and . 
C78106809. ; ; 


— Cable kits for units that follow the connecting drive are the same as those 
outlined in par. 3.3.3. 
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6. VISUAL CHECKS 
6.1. — DSU 167 


Nate 


The following operations are to be carried out on every spindle 


— Set the logics! and Power Supply's breakers to OFF. 
~- Cléan the spindle and shroud with disc cleaner. 

~ Check and clean the read/write heads. 

— Install a dispac on the drive 


- Manually move the brush holder into the dispac, checking visually that the 
holder does not contact the edges of the dispac. 


— Manually retract the brush holder until it.catches in position. 


~ Release the head loading latch on the carriage and manually disengage the de— 
tent from the detent gear. 


— Manually move the carriage forward slowly, be sure that all the heads, ileaf 
springs and leadwires result clear off the edges of the discs. 


— Move the carriage back to its original position. |. 


2 Check that no oil leaks—out. 


6.2. — DSU 157 D 


— Set the main.a.c. breaker to OFF and the remaining breakers to ON (Power Sup— 
ply and Sequence Box). 


‘= Set maintenance panel switches ON-LINE, .LOGIC and SERVO to the OFF position 
and verify that the other panel switches are down. 


— Remove the heads protector block and the spindle protection. cover, 
— Inspect and clean the heads. 
— Clean both the shroud and the spindle. 


— Ascertain that carriage, index group and brushes are in the fully retracted 
position. - 


~— Load a scratch dispac on the unit, 
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Manually push the brush arm into the pac and insure that no interference occurs O 
on the disc surfaces. 


Retract the brush arm, 


— Manually release the head loading lever latch and move the carriage forward, 


Note 


With the latch released, the head loading lever is always raised 
to impede heads from loading, 


Check that the heads, leadwires and leaf springs result clear off the edges of 
the discs. 


— In these conditions, also verify that the carriage does not present any binds 
or hard spots. ' 


_— Fully retract the carriage,detenting the head loading lever, 


— Remove the scratch dispac, 
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7. CHECK~—OUT 
7.1. — OFF-LINE CHECKS 


7.1.1. = DSC 
— Set the AC input breakers to ON (ALI 260 on DSC). 


- Check that all the DSC logics module fans rotate freely and blow air upwards. 
If this is not the case, check for correct phase connections. 


- Check that adjustment and transformer module fans blow air onto their relati- 
ve modules. 


Tele2e = DSU 167 
— Turn power ON at the Power Supply and logics module. 


— Set operator panel Start-Stop switch to Start. 


— Check for counterclokwise rotation of the dispac, Should all 3 spindles rotate 
wrongly, swap two DSU a.c. phases on the DSC's ALI 260. 


7.1.3. — DSU 157 D 


~ Set main a.c. breaker and maintenance panel LOGIC switch to ON. 


~— Observe that both the STOP and LOAD indicators, on the operator panel, are il— 
luminated, 


Note 


Should both START and STOP indicators be lit, depress START and 


verify that only the STOP indicator remains illuminated. 


Should the STOP and LOAD indicators not light-up, -check the safety 
interlocks circuit. 


- Insure that the index lamp is lit, 
- Observe that the PHASE SEQ lamp is off. 
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Note 


Should this lamp be bit on all the subsystem's DSU 157 Ds, inter- 
change two phases within the DSC's ALT 260. 


If, on the other hand, the PHASE SEQ lamp is only lit on oneunit, 
proceed to check for the fault in either the mit's "AC Box" or 
"Sequence Box", 


— Verify that the TEMP lamp is off and that all 5 fans rotate, 
— Set maintenance panel SERVO switch to OFF. 
— Load a scratch dispac on the unit, depress START and verify that.: 


« START lamp illuminates 
. Lamps LOAD and STOP turn off 


. Glass cover is secured 
. The dispac rotates counterclockwise 


. Cleaning brushes cycle is completed. 
~- Depress STOP and check for the following events : 


. STOP indicator lights-—up 
-. Pac halts after approx. 12 secs. 
« LOAD indicator lights enabling to now open the glass cover, 


— Set maintenance panel SERVO and ON-LINE switches ON and depress START. 
Ascertain that the heads are loaded correctly and that the READY indicator ~~ 
turns on. . 


— Switch the unit off and replace the covers, 


Repeat all the described operations on each DSU 157 D. 


7.2. ~- ON-LINE CHECKS 


Note 


Dispacs used for the tests must first be cleaned and held stored 
in the site environment for at least 2 hours, 


- These checks, implemented through diagnostic programs, are only to be carried 
out after the CPU and program loading subsystem final check-out operatiors have 
been accomplished. ; 


~- Check that the held diagnostics correspond.to the DSC 157 documentation given 
on dwg. 74A104859 attached to the DSC 157 documentation. . 
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7.2.1. — Sequence of Operations 


— Sequentially feed through the below listed subsystem diagnostics, following the 
indication given in the pertinent descriptions : 


. Automatic Isolation Test (on 1 spindle only) 
. Functional Test (on 2 spindles) after due formatting of discs. 


. Unit Margining Test (on all connected unit spindles using ONE FORMATED DISC 
ONLY - compatibility test). 


Note 


Possible errors given by a single spindle can be traced with the 


aid of the appropriate Maintenance Aids that are inserted in the 
DSU 167 or DSU 157 D Maintenance Manuals, 
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8. FINAL OPERATIONS 


8.1, — SKIN-UP 
- Set the asc. input breaker to OFF (ALI 260 on DSC), 


— Check that drive unit model, serial number and product code, on the yellow la— 
bel, correspond to the description given on the Product Composition Sheet. 


~ Replace all panels and covers removed at the beginning of the installation 
procedures. See par.3.4 , 3.5 and 5.2. 


- Fit the cable ducts covers (walkways) making sure that the underlying cables 
will not be crimped or chafed. 


- Set the a.c. input breaker to ON. 


8.2. — CHECKS AFTER HANDOVER TO CUSTOMER 


- Check that the supplied tools and equipment correspond to the pertinent pack-— 
ing list. 


— Prepare a report giving details of snags or defects found during the installa 
tion and / or commissioning. Should it be the case that such inconveniences 
be found on the DSU 167s, specify the involved spindle. 


— Fill-in the possible "Surveillance Plan" or other special analysis plans as 
required, 
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9. SUBSYSTEM WITHDRAWAL 


When a subsystem is withdrawn from a site, it must be packed complete of all ca-— 


ble and part Kits originally consigned, 
Particular attention is to be made to the following requirements : 


- The first DSU 167 must have a cable kit as per P.L. 78X103856 (Col. G1). 


— Each DSU 167 following the 1St unit must be complete of a cable Kit as per P.L. 
78X1003856 (Col. G2-G3). 

~ The controller must be complete of a cable kit and part kit as indicated | on 
P.Ls. 78X103827 and 78X103795 respectively, 


- Each DSU 157 D must. be complete of a cable kit as per P.L. X78106807 (Col. Gi- 
G8) and/or P.L. X78106810 (Col. Gi-G2). 


_ — Connecting cable ducts and walkways must be packed in a separate crate, 


9.1. -— REMOVAL 

Sequentially carry out the following operations: 

e Remove all power from the system, 

— Remove all the cable duct covers (walkways). 

~ Remove both the rear and front panels from each unit. 
- NaS eonhse the system connecting cables. 


~ Group the above mentioned cables and identify the bundle with the same kit 
’ P/N given on P.L. 78X103827 (col. Gl to G8). 


~ Disconnect all cables going to the units, from the DSC side. 


nd 
- Disconnect the same cables plus those going towards the 2 unit, from the 
1 unit side. . 


-— Proceed as above for all the following units. 


~- Remove the terminator plug located on the last unit. 


Carry out the following operations on each physical unit. 
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9.1.1. = DSU 167 
-— Lock the logics panel. 


~ Immobilize the carriage with its pertinent tie wire. 


— Cover the valve hole on the actuator assembly with the appropriate plug, fix— 
ing this latter with adhesive tape (fig. 3.1.). . 


— Immobilize the main deck with the pertinent wedges (Refer to fig. 3.1). 
— Lift the stand-offs allowing the unit to be moved. 
Replace all the panels. 


9.1.2. = DSU 1 of D 
— Lock the logics panel. 


— Immobilize the carriage-with its appropriate tie—wire 

— Fit the pertinent heads protector block and spindle cone protection cover. 
— Secure the glass cover, 

— Raise the stand-offs allowing the units to moved on their wheels, 


— Replace all covers and panels, 


9.1.3. — DSC 157 


— Lock the electronics swing-—out module with the appropriate orange coloured fix 
ing straps. 


— Secure the ALI 260 module with the pertinent nut and bolt. 
- Skin-up the controller, 


Group all the DSS to CPU connecting cable ducts (walkways) and set them aside. 


Finally disassemble all the cable ducts witholding all fixing hardware. 


9.2. - WITHDRAWAL 


The units'making up the subsystem and the pertinent Kits, must satisfy the fol- 
lowing requirements: 


1) ~ The DSC 157 must comprise: 
- Part Kits 


« Cable Kits 
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® » Subsystem documentation (vol. 1 to 8F). 
. Diagnostic decks | 
- All non implemented FCOs 
'. The specific tools. 
2) - Each DSU 167 and DSU 157 D must comprise : 
- Cable Kits 
« Machine documentation 
- All non implemented FCOs 
- The specific tools. 


3) - Tidily set aside, the connecting cable ducts (walkways) must be complete of 
all their relative fixing hardware. 


e 
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10. ATTACHED DRAWINGS 


To complete this manual, the following drawings and part lists have been atta- 
ched: 


PART LIST 
DESCRIPTION. or DWG. No. SHEETS 


DSS Cable Markings and Connections (6-8m cables) | 788103830 
| 788103829 
783103831 
788103828 
78X103827 


DSS Cable Markings and Connections (2 


DSS Cable Markings and Connections (MPS) 


DSS Cable Installation Layout ~ 


DSS Cable Kits 


Parts Installation Layout (version with cable 
ducts 


78B1 03794 


78BL 03796. 
78103795 


Parts Installation Layout (false floor sites) 


DSS Part Kits 


78B1 03858 : 
780103857 
78X1 03856 


DSS 167 Cable Markings and Connections 
DSU 167 Cable Installation Layout 
DSU 167 Cable Kits 


B78106808 
C781 06809 
X781 06807 


DSU 157 D Cable Markings and Connections 


DSU 157 D Cable Installation Layout 


DSU 157. D Cable Kits 


Mixed DSUs (167 and 157 D) Cable Markings and 
Connections 


Mixed DSUs (167 and 157 D) Cable Kits 


B781 06811 
X78106810 
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1. OPERATOR TASKS 
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No operator level routine has been foreseen. 
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2.1 oC 


ROUTINE : 

NAME : ALI 130 (DSC 161-162—150) and ALI 130B (DSC 157) OUTPUT 
VOLTAGE AND RIPPLE 

DURATION : 0.10 hr, 

PREREQUISITES : The Power Supply must function correctly. 


1 — NEEDED MATERIAL 


- Multimeter, class 1.5 P.N. 5282624 A 
- Multimeter prods "5282628 B 
- Oscilloscope Tektronix 422 


2 — PURPOSE 


- Check that the output voltage is maintained within the limits given in the 
general features (PDS). 


- Check that the ripple, on the output voltages, is maintained within the li 
mits given in the general features (PDS). 


3 =— PRELIMINARY CHECKS 
- Ascertain that the Power Supply is set to the "External Load" position. 
- Zero the multimeter. 


- Check for correct setting of the scope's vertical amplifier. 


4 — PROCEDURE 


1) — Gain access to the Power Supply (box side). 
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2) = Check with the meter that the box socket voltages, result within the he 


reby given limits: 


—-2. 88V 
+2.88V to 


“+4.95V to 
+5.75V to 
-34.55V to 


% Only for ALI 130 (DSC161/162/150) 
3) — Should one or more voltages result out of the above limits, implement 
routine 4.1 (Output voltage adjustment); otherwise proceed with step 4. 


4) = Connect up the scope ground and a channel to the appropriate voltage 
box sockets. 


Ripple must result within the limits given in the above table and re — 
semble the form shown in fig. 2.1. 


Scale 


Q,5 pusec/em — 50 mV’cm 


Sync, on INT. — AUTO — 
AG 


Fig. 2.1. - Ripple Waveform 
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5) -— Should the monitored waveform result completely different from the il- 
lustration in fig. 2.1, implement routine 4.1. 


6) - With all the load switch jumper straps set to the "External Load" posi- 
tion, place the multimeter prods (remember to set the multimeter on the 
correct DC scale) across the last subsystem unit ground and sockets 
me 3v", MN 3v", " 36V", "4 6V" (for DSU 160 B/C and DSU 110) or "+ 5v" 
(for DSU 167 and DSU 157 D/E). 


Note 


Depending upon the unit under test, the various test points or so- 
ckets can be found on: 


. the maintenance panel (front side of unit) for DSU 160B 

. the rear side of the unit for DSU 160. 

. the front side of the unit (ATA 100) for DSU 110 

. the rear side of the electronic panel (module A) for DSU 167. 


For the DSU 157 D/E units, voltage must be measured on the A5H 
board pin 44 (43V), pin 25 (~3V), pin 29 (+5V), pin 26 (~—36V). 


7) - Check that the voltage value results within the spec. limits given in 
the table at step 2. 


8) - Set the subsystem to its normal functioning state. 


5 — FINAL CHECKS 


— None. 
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ROUTINE : 2.2 

NAME : CPU +20 V RIPPLE 
DURATION , : 0.1 hr 
PREREQUISITES : None 


1 -— NEEDED MATERIAL 


- Oscilloscope Tektronix type 422 
2 — PURPOSE 
- Ensure: that the +20 V issued to the controller is maintained within the 


limits given in the general features (PDS). 


3 — PRELIMINARY CHECKS 


- Check for correct setting of the scope's vertical amplifier. 


=> 
| 


PROCEDURE 
1) - Open the logics module so as to gain access to the P4 +20 V bus bar. 


2) = Connect a scope channel to this bus bar and check that the ripple re- 
sults within a max level of 50mV (refer to fig. 2.2) otherwise, appro 
priately adjust the main CPU Power Supply. 


3) - Set the subsystem to its normal functioning state. 
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Hor 0,5. °B./em 
Vert. 50 mV/em 


Syne on INT AUTO/AAC 


Fig. 2.2. — Ripple Waveform 


5 — FINAL CHECKS 


- None. 
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3. CLEANING AND LUBRICATION 


o 
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ROUTINE : 3.1 

NAME : FAN FILTERS CLEANING 
DURATION : 0.1 hr 
PREREQUISITES : None 


1 — NEEDED MATERIAL 


— None. 


2 — PURPOSE 


-— Restore filter efficiency. 


3 — PRELIMINARY CHECKS 


— None. 


4 — PROCEDURE 
1) - Switch off the Power Supply. 


2) — Remove the following filters: 
. logics module filter 
» adjustment module filters (physically housed on the module covers) 
. transformers module filter (DSC 157 only) 


3) - Replace the filters, scrapping the inefficient ones. 
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Fig. 3.1. -— Logics Moduie Filter Removal 


5 - FINAL CHECKS 


— None. 
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ROUTINE : 41 

NAME : ADJUSTMENT OF AN ALI °130/130B OUTPUT 
DURATION : 0.2 hr. 

PREREQUISITES : The Power Supply and function correctly. 


1 —- NEEDED MATERIAL 


~- Oscilloscope Tektronix type 422 

—- Multimeter, class 1.5 PN, 5282624 A 

- Multimeter prods - " 5282628 B 

— Open end wrench, 11 mm " 7133240 T 

— Screwdriver, 10 mn " 0494059 B 
2 — PURPOSE 


- Adjust the DC output voltage to its nominal value when it results out of 
the specified PDS limits. 


3 - PRELIMINARY CHECKS 


- Zero the multimeter and check for correct setting of the scope's vertical 
amplifier. 


— Implement Routine 2.1. 


— Take note of the Safety Precautions at Routine 6.3. 


4 — PROCEDURE 
1) — Gain access to the Power Supply. 


2) - Set the load switch jumper straps to the "Internal Load" position (Rou- 
tine 6.1). 


3) -— Place the multimeter prods across the involved box voltage sockets. Re- 
member to set the multimeter on the correct DC scale. 
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- Check that the voltage value results within the following limits: 


NOMINAL VALUE SPECS, 


-2.88 V to -3.12V 


42.88 V to +3.12V 


+4.95 V to +5.45V 
+5.75 V to +6.25V 
-34.55V to -—37.45V 


Should this requirement not be met, appropriately rotate either the 
"VOLTAGE ADJ" or "4+3V" or "—3V" pot to obtain the voltage nominal value. 


5) - Tighten the appropriate pot lock nut paying attention to hold the volta 
ge at its nominal value. 
7 


6) — Connect the scope ground and a channel to the sockets of the involved 
output voltage box. 


- Ripple must result within the max levels specified on the following ta— 
ble and resemble the waveform illustrated in fig. 4.1. 


Scale 
0,5 .usec/em -— 50 mV/cm 


Sync. on_INT-AUTO — AC 


Fig. 4.1. Ripple Waveform 
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7) - If the ripple values do not correspond to the given limits, proceed to O : 
check the following components: 


NOMINAL BOX COMPONENTS TRANSFORMER PACK 
VOLTAGE COMPONENTS 


to D 12 


Di to D 6 


D36 «to «6D 41 
D13. «to~= 3=6—D 16 
DL7 =to D 20 


Should this check not satisfy the requirement, replace the involved box 
as per routine 5.6. 


8) — Set the subsystem to its normal functioning state. 


5 — FINAL CHECKS 


1) — With all the load switch jumper straps set to the "External Load" posi- 
tion, place the multimeter prods (Remember to set the pi euite eee on the oO 
correct DC scale) between ground and sockets "+ 3V", "— 3V", "— 36v", 
"46V" (for DSU 160B/C and DSU 110) and esv" (for DSU 167 ire 


Note 


Depending upon the unit under test, the various test points or so 
ckets can be found on: 


Maintenance panel (front side of unit) for DSU 160B 

rear side of the unit for DSU 160C 

front side of the unit (ATA 100) for DSU 110 

rear side of the electronics panel (module A) for DSU 167 


For the DSU 157 D/E units, voltage must be measured on the A5H board pin 
44 (+ 3V), pin 25 (- 3V), pin 29 (+ 5V), pin 26 (- 36V). 


2) — Check that the voltage level is maintained within the specs limits shown 
in the table at step 4. Otherwise, modify the involved voltage to obtain 
the required values, 


3) ~ Run through the "DSS Functional Test" diagnostic. 


DSC 161/162/150/157 
maintenance 16 4. 813.4.019.0/A 


Honeywell 
Honeywell Information Systems Kata 

j; @ ROUTINE : 4.2 

| NAME . : -3 V BOX PARALLEL TRANSISTOR CURRENT ADJUSTMENT 
DURATION ¢: 0.1 hr 

{ PREREQUISITES . 


The Power Supply must function correctly 


1 - NEEDED MATERIAL 


| - Multimeter, 1.5 class P.N. 5282624 A 
| - Multimeter prods — "  —- §282628 B 
- Open end wrench, 11 mn u 7133240 T 
- Screwdriver 10 mn. "0494059 B 

2 — PURPOSE 


- Set the TR19 current to 2 A. 


3 -— PRELIMINARY CHECKS 


—- Zero the multimeter. 


: - All load switches must be set to the "Internal Load" position. 
4 — PROCEDURE 
1) -— Gain access to the Power Supply. 
2) - With the multimeter set to the 1 V DC scale, place the "—" and mu 
prods on the "I.C." and ground sockets, respectively. 
- Check the voltage level to be otherwise, appropriately rotate 
the -3 V box "TR 19 I.C. ADJ." pot to obtain the requirement. 
Under this condition, a 2 A current will flow on transistor TR 19. 
3) - Tighten the adjust pot lock nut. 
4) - Set the subsystem to its normal functioning state. 
5 - FINAL CHECKS 
— Run through the "Functional Test" diagnostic. 
in 
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ROUTINE 7 43 

NAME : CURRENT PROTECTION ADJUSTMENT (+5 V-12A; -5V -15.5A; +6 V; 
PREREQUISITES : The power Supply must function correctly 


1 — NEEDED MATERTAL 


— Multimeter, 1.5 class P.N. 5282624 A 

-— Multimeter prods. " = 5282628 B 

— Open end wrench, 11 mm " 7133240 T 

— Screwdriver 10 mm u 0494059 B 
2=—- PURPOSE 


- Set the current protection working point limit to its nominal value. 


3 — PRELIMINARY CHECKS 


-— Zero the multimeter. 
— Take note of routine 6.5. 


4 — PROCEDURE 


1) — Set the Power Supply switch to OFF. : 
2) — Set all, the load switches to the "Int. Load" position. (Routine 6.1). 


3) =— Rotate the involved voltage shunt screw fully toward "C,CAL." until the 
end of run stop. ? 

4) — Rotate the pertinent box "OVERLOAD" pot counterclockwise and set the Po 
wer Supply switch to ON. 

5) — Adjust the involved box output voltage to its nominal value. 


Note 
Box +5V output voltage nominal value is: 


+5262 V 


6) — Rotate the "OVERLOAD" pot clockwise until the output voltage just 
TENDS to decrease but not alter its previous voltage. level greatly. 
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> : ; 
7) - Lock the pot in this position and switch off the Power Supply. 
“4 
8) = Rotate the voltage shunt screw toward "NORM" until the end of run stop 
.and tighten in this position. 
9) ~ Switch on the Power Supply. 

10) = Check that the box output voltage corresponds to its nominal value or is 
lower of 0.1 to 0.2V, Otherwise repeat the routine and try to find the 
fault causes (box, box boards or shunt). 

11) — Implement Routine 4.1. | 

5 — FINAL CHECKS 
, - Run through the "Functional Test" diagnostic, 
om 
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ROUTINE :44 gd. 
NAME : SLOW VOLTAGE PROTECTION ADJUSTMENT 

DURATION : 0.2 hr, 

PREREQUISITES ~* : The Power Supply must function correctly. 


1 — NEEDED. MATERTAL 


- Multimeter, 1.5 class P.N. 5282624 A 

- Multimeter prods — : " -§282628 B 

— Open end wrench, 11 mm, . " 7133240 T 

- Screwdriver 10 mm, " 0494059 B 

- Screwdriver 3 mm, . ". 4355474 K 
2 — PURPOSE 


~- Adjust the slow voltage protection working point limit to + 8% of the nomi 
nal output voltage value. 


3 — PRELIMINARY CHECKS © 


- Zero the multimeter 
- Take note of routine 6.5. 


4 — PROCEDURE 


1) — Switch off the Power Supply. Set all the load switches to the "Int.Load" 
position , 

2) = Turn on the Power Supply and piece the meter prods across the pertinent 
voltage sockets. 


3) - Slowly vary the involved box output ("VOLTAGE ADJ.", "+3 V" or "-3V" 
pot) by first + 8% then — 8% checking that, once these levels are rea— 
ched (refer to table I), the slow protections cut in to switch off the 
Power Supply. 
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‘ee - Should the protection limit working points not correspond to those gi — 
ven in table I proceed to step 4 otherwise, go on to step 8. 
NOMINAL HIGH LOW 
VOLTAGE PROTECTION PROTECTION 
LIMIT (+8% ) LIMIT 
ADJ.POT 
“43.24 V * |RV11(SEPA) |+2.76 A RV12 (SEPA) 
rrioTaray [a7 © | 9 (oA) 
- 36 ; 38.9 V RV8 (SEPA) |-33.1 V RV 7 (SEPA) 
+5 -12A © +5.2V +5.61 V RV4(PIPA~A -|+4.78 V RV3(PIPA-A 
onthe left) on the left) 
+5.52 V RV3(PIPA-D) 
+5 ~-15A +5.2V +5.61 V RV3(PIPA-A 
| 
| 
4) Completely rotate the low protection adjust limit pot (high limit for the 
+ 3V) counterclockwise, as required: 
RV 7 SEPA for the - 36V 
| RV 9 SEPA for the - 3V 
RV1i1 SEPA oo for the + 3V 
RV 3 PIPA-A (on the left) for the + 5V—12A 
RV 3 PIPA-—D for the + 6V (DSC 161/162/150) 
RV 3 PIPA-A (on the right) for the + 5V — 15.5 A (DSC 157) 
fo 
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5) - Completely rotate the high protection adjust limit pot (low limit for 
the + 3V) clockwise, as required: 


RV 8 
RV10 
RV12 
RV 4 
RV 4 
RV 4 


6) - To adjust the high protection limit's working point, for anyone of the 


SEPA for 
SEPA for 
SEPA . for 
PIPA~A (on the left) for 
PIPA-D for 


PIPA-A (on the right) for 


voltages, proceed as follows: 


the — 36V 
the -— 3V 

the + 3V 

the + 5V — 12A 
the + 


the + 


6v (DSC 161/162/150) 
5V — 15.5A (DSC 157) 


. Vary the involved box voltage by + 8% (refer to table I) 


. Referring to table I, slowly rotate the relative protection adjust pot 


.countercloclwise (clockwise for the + 3V) until Power Supply switch 


off. 


- Slightly decrease the output voltage by rotating the aEproprante box 


pot counterclockwise. 


- Switch-on the Power Supply and, increasing “i output qemu: check 


the threshold, 


Should it not correspond to the specified requiremens, adjust the pro 


tection pot to obtain the correct working point limit, 


. Restore the output voltage to its correct value. 


7) = To adjust the low protection limit's working: point, for anyone of the 
voltages, proceed as follows: 


. Vary the involved box voltage by — 8% (refer to table I) 


. Referring to table I, slowly rotate the relative protection adjust pot 
clockwise (counterclockwise for the + 3V) until Power Supply switch- 


off. 


. Slightly increase the output voltage by rotating the appropriate box 


pot clockwise. 


threshold, 


Turn on the Power Supply and, decreasing the output voltage, check the 


. Should it not correspond to the specified requirements, adjust the 
protection pot to obtain the correct working point limit. 
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8) - Restore the box output voltage to the nominal value. 


Note 
Box + 5V output voltage nominal value: 


+ 5.2 V 


9) — Tighten the pots lock-nuts. 
10) — Implement Routine 4.1. 


5 -~ FINAL CHECKS 
= Run through the "Functional Test" diagnostic. 


ie) 
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ROUTINE : 4.5 

NAME : "ALER"™ SIGNAL ADJUSTMENT (Board COMA) 
DURATION : O.2h 
PREREQUISITES : Routine 2.2 


1 — NEEDED MATERIAL 


- Oscilloscope Tektronix type 422 
- Screwdriver, 3 mm P.N. 4355474 K 
2 — PURPOSE 


- Ensure that logic signal "ALER" (issued to the controller) switches 
the +20 EXT no longer results within the + 8% tolerance limits. 


3 — PRELIMINARY CHECKS 


- Ensure for correct setting of the vertical scope amplifier. 


4 — PROCEDURE 
1) — Switch on any unit and wait for heads to load. 


2) - Gain access to the Power Supply. 


3) - Rotate pot RV1 completely counterclockwise and RV2 completely clockwise. 


These pots are physically located on board COMA. 


4) — Connect a scope channel on controller loc. C14-01 (ALER) and 


when 


check 


that, with the Power Supply switched on, the monitored signal results 


+10 V approximately with no peak toward "0 V", 
5) - Increase the CPU +20 V by +8 % setting it to +21.6 V. 


Note 


The CPU +20 voltage protection working point limits are set to 
+ 10%. 


The voltage variations required in steps 5 and 7 should not there 
fore call into action this protection. Se ws 

If however it should be called upon, before continuing with this 
procedure, proceed to reset the working point limits. 
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6) = Rotate board COMA pot RV1 clockwise until the scope monitored 
falls to 0 V, or signals peaks toward "OV". ° 


7) - Decrease the CPU +20 V by -8 %, setting it to +18.4 V. 


Check that the monitored signal results [#10 v approx.| 


Rotate board COMA pot RV2 counterclockwise until the monitored 
(ALER) falls to 0 V, or signals peaks toward "OV". 


8) 


9) -— Restore the CPU +20 V to its nominal value once more and check 
signal ALER passes to +10 V. 


10) - Set the subsystem to its normal functioning state. 


5 - FINAL CHECKS 
- Run through the "Functional Test" diagnostic. 
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5. | REMOVALS AND REPAIRS 
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ROUTINE : 5.1 

NAME : GUD 030-GUD 040 BOARD REPAIR and REPLACEMENT 
DURATION 2 

PREREQUISITES : See Note(1)(DSC 161-162/150) and Note 2 (DSC 157) 


Note @) 


In case of board repair or replacement, on the GUD 030, consult the 
following documentation : ; 


- GUD 030 Isolation Test (See DSS 110/161/162/150-Vol.1) 
— FAULT Chart (See DSS 110/161/162/150-Vol.2) 
- Package Replacement Procedure (See DSS 110/161/162/150-Vol .2) 


- Board Tester Operating Instruc 
tions (See G 120/130 — CPU-Vol.5) 


Note (2) 


In case of board repair or repiacement, on the GUD 040, consult the 
following documentation : 


— GUD 040 Isolation Test (See DSS 157 — Vol. 1) . 

- FAULT Chart (See DSS 157 - Vol. 2) 

- Package Replacement Procedure (See DSS 157 — Vol. 2) 

- Board Tester Operating Instructions (See G 120/130 CPU vol. 5) 
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NAME 
DURATION 


ROUTINE | : 5.2 


: VAR 585 FAN REPLACEMENT 
0.5 hr 


PREREQUISITES . : Routine 6.3 


1 — NEEDED MATERIAL 
- Socket spanner, 5.5 mm (7/32") P.N. 4355531 L 


Soldering iron , ‘ 1 7144451 X 


- Solder " 6138215 L 


Screwdriver 10 mn. 7 0494059 5 


- Fan | ; "See catalog 


2 — PURPOSE 
- Replace a faulty VAR 585 fan. 


ty 
Ae 
| 3) - 


4) - 
5) - 


6) - 
Diz 


PRELIMINARY CHECKS 


—- None. 


4 — PROCEDURE 


Set the Power Supply OFF. 
Swing out the logics module. 


Loosen the 4 knurled screws fixing the fan group to the lower part of 
the module. : 
Extract the group by exerting pressure in direction of the chassis swing 
out hinges. 


Remove the wiring connector. 
The group is now completely free. 


Using the 5.5 mm (7/32") socket spanner, remove the 4 nuts holding the 
faulty fan and extract it. 


Unsolder the supply wires and solder them onto the new fan. 


To reassemble, repeat steps 5 through 1, carrying out the operations in 
the opposite manner, 


- 5 — FINAL CHECKS 
- Check fan efficiency, 


~ Set the subsystem to its normal functioning state. 
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ROUTINE : 5.3 

NAME “3 VAR 585 THERMOSWITCH REPLACEMENT 
DURATION : 0.5 hr 

PREREQUISITES : Routine 6.3 


1 - NEEDED MATERIAL 


- Screwdriver P.N. 4355474 P 

-— Soldering iron " 7144451 X 

— Solder " 6138215 L 

- Screwdriver "0494059 B 

- Thermoswitch support "See catalog 
2 — PURPOSE 


- Replace a faulty VAR 585 thermoswitch. 


3 — PRELIMINARY CHECKS 


-~ None. 


4 — PROCEDURE 
1) — Carry out routine 5.2 steps 1 to 4. 
2) — Remove the 2 screws holding the protection group to be replaced. | 
3) — Unsolder the thermoswitch connections. 
4) — Remove the resistor and support to cover fixing screws. 
5) — Extract the faulty thermoswitch support and insert the new one in place, 
6) - Replace and tighten the resistor/support to cover fixing screws. 


7) — Solder the 2 leadwires on the new thermoswitch. 


8) — Tighten the new protection group in place with the appropriate fixing 
screws. 
9) -— Reassemble the VAR 585, carrying out the removal operations in the re - 


verse order. 


10) — Set the Power Supply ON. 
5 — FINAL CHECKS 


- None. 


DSC 161/162/150/157 
maintenance 30 4.813.4.032.0/A 


Honeywell 


Honeywell information Syatems lialle 


™ ROUTINE : 5.4 
NAME : ALI 130/ALI 130B FANS REPLACEMENT 
DURATION : 0.5 hr 
PREREQUISITES : Routine 6.3 


1 -— NEEDED MATERIAL 


- Curved nose pliers. , P.N. 7137593 Y 

—- Soldering iron " 7144451 X 

- Solder " 6138215 L 

- Tweezers t  —-7137380 A 

- Screwdriver ' 9494059 B 

- Fans’ See catalog 
2 = PURPOSE 


- Replace any faulty ALI 130/ALI 130B fan. 


o 3 ~ PRELIMINARY CHECKS 


=- None, 


4 — PROCEDURE 
1) — Set the Power Supply switch to OFF. 


2) — Remove the adjustment pack covers, in case of pertinent fan replacement, 
or (for DSC 157 only) extract the transformers pack filter to replace 
the relative fan. 


3) -Unsolder the fan's red and black leadwires,. 
4) - Remove the 4 screws fixing the fan support to the S.M.N. module. 


5) -— Extract the group, remove the protection grate and replace the faulty 
fan. 

6) - Replace the protective grate and restore the subsystem to its normal 
functioning conditions, 


5-— FINAL CHECKS 
yA - Check filters state and, if necessary, replace them as per routine 3.1. 


- Check fan efficiency, 
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ROUTINE : 5.5 

NAME - : ALT 130/ALT 130B BOARDS REPLACEMENT 
DURATION _ 
PREREQUISITES : Routine 6.3. 


1 — NEEDED MATERIAL 


— Oscilloscope Ss Tektronix type 422 
- Screwdriver P.N. 0494059 B 
2 — PURPOSE’ 


- Replace any faulty ALI 130/ALI 130B boards (AMER- CIBO—- COMA- PIPA- SEPA). 


3 — PRELIMINARY CHECKS 


— The load switches..must be set to the "Internal Load" position.Refer to 
‘routine 6.1. . 


- Take note of routine 6.5. 
4 — PROCEDURE 7 
1) - Switch-off the Power Supply. 


2) — Remove the involved board's plastic protection. Extract the board and 
insert the new one, 


3) - Switch-on the Power Supply and proceed with : 
. Step 4 in case of CIBO-A-E-D boards replacement 
» Step 5 in case of AMER board replacement 
» Step 6 in case of PIPA-A. or PIPA D or SEPA boards replacement. 
e Step 7 in case of COMA board replacement ; 


4) —- Connect the scope on test point "B" of the new CIBO board and check for 
a waveform as illustrated in fig. 5.1. 


- Should the spread not result within 150 to 300 ys | place a 2.7 KpF . 


~ 200 V capacitor (P.N. 5011825 M) inloc. C19. 


Implement routines4.1 and 4.3, carrying out those steps that interest 
the involved box. 


- Proceed with step 8. 
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5) - In case of an AMER board replacement, implement routines 4,1 and 4.2, car = 
rying out those steps involvirig the + 3 V box. 


- Proceed with step 8. 


6) - In case of a PIPA-A or PIPA-D or SEPA board replacement,implement’ routines 
4.1. and 4.4, carrying out those steps that interest the involved board. 


- Proceed with step 8. 
7) - In‘case of a COMA board replacement, carry out routine 4.5. 


8) - Set the subsystem to its normal functioning state. 


Vert scale: 5 V/en 
Hor. scale: 50 fs/en 
Syne on INTAUTOAG 


Fig. 5.1. — Waveform Monitored on PWB CIBO Test Point "Bt 
5 — FINAL CHECKS 
- Rim through the "Functional Test" diagnostic. 
yA 
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ROUTINE : 5.6 r+) 
NAME : ALI 130/ALI 130B SUPPLY BOX REPLACEMENT 
DURATION , i 
PREREQUISITES ' $: Routine 6.3 
1 — NEEDED MATERIAL 
~- Allen Key, 8 mm P.N. 7133170 U 
2 — PURPOSE 


- Replace a faulty ALI 130/ALI 130B box. 


3 — PRELIMINARY CHECKS 


~- Take note of routine 6.5. 


4 — PROCEDURE 
1) - Set the Power Supply OFF. . *) 
2) - Swing out the controller's logic panel. 


3) - Disassemble the box to be replaced by loosening the fixing screw on the 
corresponding connector. 


4) — Remove the CIBO or AMER board from the faulty box and replace it on the 
new one. 


5) -— Mount the box in place and tighten the fixing screw on the correspond — 
ing connector. 


6) — Set all the load switches to their "Internal Load" position. 


7) -In case of a+ 3 V box replacement, implement routines4.1 and 4.2 car 
rying out only those steps involving this box. 


8) - In case of a +5 V, +6 V (DSC 161-162/150 only) or —36V box replacement, 


implement routine 5.5 step 4 and routines4,1 and 4.3, only carrying 
out those steps which interest the involved box, 


9) - Restore the subsystem to its normal functioning ‘state. 
5 - FINAL CHECKS 
~- Run through the "Functional Test! diagnostic. e) 
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ROUTINE : 5.7 

NAME : REPLACEMENT OF ALI 130/ALI 130B COMPONENTS 
DURATION — 

PREREQUISITES : Routine 6.3 


Note 


Possibility of replacing any component has been foreseen. 


However always consult the machine documentation and check those ad 
justments which are subject to change as a consequence of the re- 
placement. 
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6. MAINTENANCE AIDS 
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ROUTINE ; 6.1 

NAME : LOAD SWITCHES 
DURATION : = 
PREREQUISITES : Routine 6.3 


To avoid damaging the utilizing circuits, the ALI 130/ALI 130B has also been 
fitted with an internal dummy load circuit. 


To transfer over to this circuit, position all the pertinent switch jumper straps 
to the Internal Load position. Refer to fig. 6.1. 


Jumper strap set to External Jumper strap set to Internal 
Load position | -Load position 


Fig. 6.1. —- ALI 130 Load Switches 


The Internal Load switch transfer operation must always be accomplished with the 
machine switched off, 


This holds true for any ALI 130/ALI 130B check, adjustment, or repair procedu , 
re that is to be implemented. 
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ROUTINE : 6.2 
NAME : TEMPORARY EXCLUSION of the + 5; +6 (DSC161-162-150 only); 
— 36 V FAST VOLTAGE PROTECTION 
DURATION ee 
PREREQUISITES : Routine 6.3 
1 — NEEDED MATERIAL 
— Jumper P.N. 0837137 Y 


2 — PURPOSE 


- To enable the execution of certain checks, avoiding Power Supply switch-off 


3 — PRELIMINARY CHECKS 


- The load switches must be set to the "Internal Load" position. See routine 
6.1. 


| 4 — PROCEDURE 
1) - Gain access-to the ALI 130/ALI 130B. 
2) - Set the ALI 130/ALI 130B switch to OFF, 


3) - Insert a jumper between board CIBO sockets "G" and "H", 
The said board is located in the pertinent voltage box, under test. 


4) -.Carry out the necessary check routine. 


5) — Remember that upon completion of the check, the jumper MUST BE REMOVED. 


5 — FINAL CHECKS 


- Run through the "Functional Test" diagnostic, 
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| : 6.3 / 
ROUTINE ‘ (°) 


NAME : SAFETY PRECAUTIONS 
DURATION , — 
PREREQUISITES : None 


All areas that present hazards and consequent foreseeable injuries to per 
sons, such as : 


~- High voltage areas 

— High temperature zones 

— High energy potential points 

~- Moving parts 

have been appropriately protected and, in some cases, bear warning labels. 


_Engineers are therefore recommended to take maximum precaution to avoid any per- 
sonal accidents when having to service the subsystem without these protections. 


Upon completion of the operations therefore, replacement of the protection is a O 
MUST. . . A 
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oO ROUTINE : 6.4 
NAME : READ/WRITE TIMINGS CHECK 
DURATION , ae 
PREREQUISITES : None 


The following two timing charts have been inserted as reference to help resolve 
doubts that may arise from the read chain and the write oscillator. 


400 ns : 180ns 
3.2 to4V ”. . | + 9% 
USPA 
(D-1 4-10) 
0.05 to 0.4 V 
130 to 


© 160 ns 


USPE 
(C-14-05) 


USPO : 
(C-14-07) _| 180 ns 


| = on # 


Fig. 6.2. — Write Oscillator (PWB TERE) 
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CLOC 120 ns» . 

(H-07-10) | pe 
RIOON 

(E-13-05) 160 ns : 


|. 
| 
cou |. 260 ns _ 160 ns__,} . * . 
(G-07-7) ' 
| 
T100 “Le— 160 ns 160 ns ; 
(F-15-15) 
T101 (*) 
(E-15-15) 
_—— 
| 
T102 bep————._ 450 ns : 160 ns 
(F-15-02) 
| 
T103 | > 545 ns : 160 ns 
(E-15-03) | | 


Fig. 6.3. —- LIRI 2A SPIL 2A Timings 
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‘BILEN (H-O04-2) 


sawtooth 


(G-05-16) 6 V. approx. 


PWB PHOS 


(G-05-9) Internal clock 


Clock must be cen- 
tered on sawtooth 


ramp. 


G-05-9 
G-05-16 
in "ADDED" 


UPLO 
(G-05-5 


-TAOIN (H-O4-15) 


TAO2N (H-O4-14) 


DIDA (H-04-07) 


LEDI (H-O4-10) 


DALE (H-04-16) 


CODI (H-04-9) — 


Fig. 6.4. - PHOS-D RIRI-2A Timings 
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ROUTINE : 6.5 
NAME “* ¢ TOPOGRAPHIC VIEW of ALT 130 and ALI 130 B 
DURATION f = 

s None 


PREREQUISITES 


Figure 6.5 illustrates the topographic view of both the DSC 161-162-150 and DSC157 
Power Supplies (ALI 130 and 130 B respectively). , 

It is worthwhile noting that the two ALI 130 B +5 V boxes (differently named in 
this manual and on the machine documentation because of their distinct current 
output) have their corresponding adjust boards located in the same order directly 
above them (+5 V - 12 A PIPA-A before +5 V -'15.5A PIPA-A} 


TRANFORMERS PACK 


-36 | |t +6 
cise D FALT 


ADJUSTMENT PACK 


TRAVFORMERS PACK 


| 


ADJUSTMENT PACK 


Fig. 6.5. = ALI 130 and 130 B Power Supplies 
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DSU 167 


MAINTENANCE SCHEDULE TYPE H 


a 
8) SPECIAL + Cleaning paddle P/N = 4370807 V 


TOOLS « Olse unit cleaner P/N 5670107 G 


MACHINE | OFF | OPERATIONS 


1, CLEANING 
a- Read the notes IIsted on the Preventive Mainte c= carriage roiler-way planes (3.6.) 
nance Log d. spindle threads and outer cone surface (3.7.) 
be cheok that the operator haa cleaned ; e- head loading linkage pivots (3.8.) 
- the dispac loading area f- head loading cam (3.9.) 


- the transperent cover 


ec clean and check ¢ 


- head surfaces (3.1.) MACHINE | ON [OPERATIONS 
- electronics pack air filters (3.2.) =e Se 


5. FUNCTIONAL CHECKS 
2. SCHEDULED REPLACEMENTS a gee 


Remove the top cover and check 3 


cording to the Preventive Maintenance Log ches. 
a- that the disc cleaning brushes are submitted 


.d, if necessary reclace ¢: 

2 eek. Mie Anbake Phiten: “‘o a sufficient physical compression (index of 

: wear) e77 that they result free from oxide 

. traces fothere -*, replace them) 

3. GHECKS b& that the heads f'v cu. tly over the dispac 
surfaces 


a- Check for absence of of! leaks on the hydraulic 
c- replace the cover and feed through # — tt Test 


cireuit (fluid-tight gaskets, belt and pump 
pulley) (3.3.) 


b= check of 1 catcher's level (3. 4.) 


diagnostic. 


6, FINAL PROCEOURES 


4, LUBRICATION 
Lubricate as per Lubrication Plan: 
a- Orives Without Felt Wicks 


Fill-in the Pseventive Malntenance Log and possi-~ 


ble servicu report card, 


- grease carriage pinions, rack gear and detent 
gear (3.5.) 
b- Grives Fitted With Felt Wicks 
~ oi! the felt wicks and grease the detent gear 
(3.5.) , 


Note 
Reference numbers, in brackets, refer to the NSU 167 Maintenance Manual code 59A30155a8. 


The pertinent Preventive Maintenance Lag has code 4,033, 4.081.0/A and it refers to all 3 
spindles A-B and C. 
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SPECIAL 
TOOLS 


MACHINE OPERATIONS 


1. CLEANING 


Read the notes !isted on the Preventive Mainte- 
nance Log 

check that the operator has cleaned : 

~ the dispac loading area 


b- 


= the transparent cover 


oo clean and check : 
. = heed surfaces (3.1.) 
= electronics pack air filters (3.2, ) 


2. CHECKS 


Check for absence of of | leaks on the hydraulloa 
clrcult (fluid-tight gaskets, belt and pump 


pul ley) (3.3.) 
check olf catcher's level (3.4.) 


__ tarene+Se LUBRICATION. .. 
Lubricate es per Lubrication Ptant 
a- Drives Without Felt Wicks 


~ grease carriage pinions, rack gear and detent 


gear (3.5.) 
b- drives Fitted With Felt Wicks 

- ol! the felt wicks and grease the detent gear 
(3.5.) 

o carriage roller-way planes (3.6.) 
d- spindle threads and o@ter cone surface (3.7.) 
e- head loading linkage pivots (3.8.) 
f- head loading cam (3.9.) 


———— 


spindles A-B and C, 


maintenance 


« Cleaning paddle 


e Disc wilt oleaner 


Note 


Reference numbera, In brackets, refer to the OSU 167 
Tha pertinent Preventive Maintenanoe Log has code 4,033. 4.881,0/A and it refers to all 3 


a/2 


P/N 4570807 V. 
P/N 5670107 G 


MACHINE [ON JOPERATIONS 


4. FUNCTIONAL CHECKS 


Remove the top cover and check ! 

e- That the diac cleaning brushes ere submitted 
to a aufficlent physical compression (Index of 
weer) and that they result free from oxide 
traces (@therwise, replace them) 

b= that the heads fly correctly over the dispee 
surfaces 

o- Replace the cover and faed through e Unit Test 
dlagnostio, : 


5. FINAL PROCEDURES 


Fill-in the Preventive Maintenance tog 


and w 
) 


ble service report card, 


- 


Meatntenance Manual code 59A301558., 


Po 
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. DSU 160C 
[___twencarion an | 162 167 


@ Hydrautio of! P.N. 0491026 N 
LUBRICANT TYPES @ Heary duty of I P.N, 0491012 E 
Multi purpose grease PN. 0491014 D 


Carriage pinions (F,H) Detent gear 1] (F,H) 
and rack gears ; cercisae 
(for drives with — afnan 3 rol ter-way 
out felt wtcksh” [7]. F.H} n 1~ oe plane 
(for drives with (4) j i} 
) fia Sie : 


felt wicks 


(ete oy 


[a] rw) ) — 
Carriage roller-way planea i eh ~~ 
“Tt 


1 
@) (F,H) Spindle threads and outer cone surface a 
rms, 
| 
I 


Head loading 
linkage pivots 


(F,R) 
Head loading cam and 
pivot pin 


Note 
Letters, In brackets, refer to the pertinent Maintenance Schedule, 


Standard lubricants have been foreseen, Quantity *) []- Little © [O) = average, 
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b- 


maintenance 


e Cleaning Paddle 


REQUIRED e Dental mtrror 


MATERIAL 


« Dise unit oleaner 


P/N 4370807 V 
" 713783 Y¥ 
® 5670107 G 


¢ Chamny leather 
MACHINE [OFF] OPERATIONS 


1 = CLEANING 


Read the notes reported on the Preventive Main~ 
tenance Log (No. 4,033. 4.207. 1/A) 

verify that the shroud has been cleaned by the 
operator otherwise, proceed to clean it with 
disa unit cleaners and remove any possible foose 
metal or dust particles using the sticky surface 
of an. adhesive tape or suchlike 

thoroughly clean the female cone Interior threads 
which engaga the lock=shaft and, using a dry 
chammy cloth, proceed to clear the spindle cone, 
Using dise cleaner wipers, thoroughly clean the 


read/write heads ascertaining that they are 


free of oxide build-ups, stains or scratches — 
(dental atrror). 


2~ CHES 


Check that the dise cleaning brushea result free 
of oxide traces otherwise, replace then 

Joad a scratch dispac and, manually moving the 
brushes into the pao, check that they are sub- 
mitted to a sufficient physical compression 
(index of wear) otherwise, replace then, 

Gheck that both the sector block and apindle 
detent operate correctly when opening and elo- 
sing the glass cover. No Interference should be 
witnessed and verify that the spindle detent 
perfectly enters In the appropriate spindle notch 
Verify that the statia discharge contact is cor 
rectly alfgned with the spindle shaft. 


1/2 


# 63583900 W 


3 = LUBRICATION 


According to the appropriate Lubrication Pian 

proceed to : 

a- dpply a thin coat of olf on the dispao lock- 

": shaft threads. Remove eny excess o} | 

b~ apply a thin coat of off on the lower rack- 
gear. While holding the track Indicator fixing 
nut fing, remove the screw and f}ll-up tha un- 
derlying o3! deposit. Replace the screw ascar- 
taining that the track indicator has not moved. 
Manually move the carriage, resoving any excess 
oll deposited on the rackgears. 


macuine [ON] OPERATIONS 


4 = FUNCTIONAL CHECKS 


a- Check that all fans rotate correct ly. 

be Verify that all operator panel and Fault Panel 
indleators light-up. Replace any faulty lanpe. 

c- Load a dispae and check that no head to disc. 
interference occurs, 


5 = FINAL OPERATIONS 


a- Run the functional test diagnostic with a dis- 
pao already formatted on another unit (compa- 
tibi lity test) 

be Fillein the Preventive Maint. Log (No. 4,033.4. 
207.1/A) and possibile service report card. 
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b- 


« Cleaning paddle 


REQUIRED 


MATERIAL 


e Dental alrror 
e Dise unit cleaner R 5670107 G 


" 7137830 ¥ 


e Chammy leather 


MACHINE [OFF] OPERATIONS 


1 — CLEANING 


Read the notes reported on the Preventive Main- 
tenance Log. (No. 4,033.4, 207,1/A) 

verlfy that the shroud has been cleened by the 
operator otherwise, proceed to clean ft with 
disc unit oleaners and remove any possible loose 
metal or dust particles using the sticky surface 
of an adhesive tape or suchlike 

Thoroughly clean the fenale cone Interior threada 
which engage the lock-shaft end, using a dry chas- 
my cloth, proceed to olean the spindle cone. 
using diso cleaner wipers, thoroughly clean the 
read/write heads ascertaining that they are 


free of oxide build-ups, stains or scratches 
(dental alrror). 


2 = SCHEDULED REPLACEMENTS 


According to the appropriate Preventive Maint.log, 
proceed to replace the air intake filter. 


maintenance 


3 - CHECKS 


Check that the disc cleaning brushes result free 
of oxide traces otherwise, replace then 

load a scratch dispac and, manually moving the 
brushes into the pac, check that they are sub- 
mitted to a sufficient phyaical compression 
(Index of wear) otherwise, replace them. 

Check that both the sector block and spindle 
detent operate correctly when opening and clo~ 
sing the glass cover. No interference should be 
witnessed and verify that the spindle detent per 
fectly enters In the appropriate spindle notch. 
verify that the statie discharge contact Is con. 
rectly allgned with the spindle shaft 

check the drive belt's state of wear and, if 
necessary, replace it, 
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4 — LUBRICATION 


According to the appropriate Lubrication Plan pro- 

ceed to ; 

a- apply a thin coat of of! on the dispao lock- 
shaft threads. Remove any excess oj | 

b= apply a thin coat of off on the lower rachgegr, 
While holding the track Indicator fixing nut 
firm, remove the screw and fill-up the under 
lying of! deposit. Replace the screw ascertaining 
that the track Indicator has not moved, 
Manually move the carriage, removing any excess 
oll deposited on the rackgears 

e- lubricate the spindle detent fulcrum pin and 
the various points of friction on the relative 
thrust mechani sm. 


MACHINE [on } OPERATIONS 


5S = FUNCTIONAL CHECKS 


a~- Check that all fans rotate correctly 

b- verify that all operator panel and Fault Panel 
indicators light-up. Replaoe any faulty lamps 

c~ load a dispac and check that no head to diso 
interference occura. 


6.— FINAL OPERATIONS 


a- Run the functional test diagnostic with a dispac 
already formatted on another unit (compatibi~ 
lity test) 

b- fill-in the Preventive Maint. tog (No.4.033,4. 
207.1/A) and possible service report card, 
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Moneywall information Syetama italia 


YEAR MACH INE TYPE and SERIAL No. 


MAINTENANCE TYPE ~ F 
Approx. duration 2 h.h/10 


MAINTENANCE TYPE idl 
Approx, uration 2,3  h.b/10 


Fea, | € nthe | 
SCHED, } EFFEC] EFFECT. 
DATE DATE DURAT. 


Note 


The maintenance achedules ars referred to all 3 apindles A-B and C, 


Should It occur that maintenance operations have to be Interrupted (because of cuatcmer exigen- 
ales, etc.) remember to record the event on te service report, "NOTES" section, registering the 
spindle (corrlsponding letter) on which maintenance has already been effected. 


maintenance 1/2 10/1974 4,033, 4,081,0/A 


Honeywell 


Honeywell information Systema Raila 


REPL, FREQ, . 
SCHFOULED REPLACEMENTS 
(nour s) 


ery 
aint. "H* 


maintenance 2/2 40/1974 4,033,4,081,0/A 


Honeywell 


Honeywek information Syatems Italia 


LUBRICATION PLAN DSU 157 D 
REQUIRED « Medium O11 ® P/N 0491020 6 


MATEREAL « Open end wrench-7/16" P/N 7133443. 


(3) (i) (under sere) 


Note 
Letters in brackets rocel! the pertinent Maintenance Schedule @ 


maintenance Al UAGT2 4,014, 4,676, 1/4 


Honeywell 


Honeywell information Systema ftalla 


” YEAR MACHINE TYPE AND SERIAL NUMBER 


MAINTENANCE TYPE [f 
Approx, duration 161 h.b/410 
rea. | 6 mnie | very | 


SCHED, | EFFECT} EFFECT. 
DATE DATE DURAT, 


MAINTENANCE TYPE =F 
Approx, duration 0.9 h,h/10 


maintenance 1/2 W/A9T2 4,033. 4,207,1/A 


Honeywell 


Honayweil information Systems ttalla 


REPL, FREQ, 
{nour s) 


: very Prev. 
Alr intake filter Matat. "H" 
(P/N 03630015-001) 


SCHIOULED REPLACEMENTS 
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